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Communicative S t r a t e g i e s  of  V isu a l ly  
Impaired In fan ts  and The ir  Mothers
A bs t rac t
The development o f  f i v e  v i s u a l l y  impaired i n f a n t s  between 10 months 
and th re e  y e a r s  o f  age was followed f o r  s ix  months. Films of  mother-  
i n f a n t  i n t e r a c t i o n s  were made in the  s u b j e c t s '  homes a t  r e g u l a r  i n t e r ­
v a l s  th roughou t  th e  six-month period t o  document the development o f  com­
municat ive s k i l l s  w ith in  each dyad. The f i lm s  were analyzed a t  2 - sec .  
i n t e r v a l s  f o r  seven c a t e g o r i e s  of  i n f a n t  behav ior  and th r e e  c a t e g o r i e s  
o f  maternal  beh av io r ,  comprising a t o t a l  of  42 behav iora l  s u b c a te g o r ie s .  
Maternal b eh av io r s  were analyzed from the  i n f a n t ' s  p e r s p e c t i v e ,  so t h a t  
on ly  those  mate rna l  behav iors  which could be sensed by a s i g h t l e s s  
i n f a n t  were sco red .  The obse rva t iona l  da ta  were ana lyzed us ing  lagged 
co n d i t io n a l  p r o b a b i l i t i e s  to  e x t r a c t  c o n d i t io n a l  r e l a t i o n s h i p s  and
c y c l i c  dependenc ies  among the  scored behav io rs .
The r e s u l t s  sugges t  t h a t  the i n f a n t s '  r a t e s  o f  communicative 
behav ior were w i th in  normal l i m i t s .  Fur thermore ,  the r a t e s  o f  i n d i v i ­
dual i n f a n t  behav iors  f l u c t u a t e d  c y c l i c a l l y  over  t ime.  However, t h e i r  
behav ior was n o ta b ly  unresponsive to maternal  i n t e r v e n t i o n .  Maternal 
behaviors  r a t e s ,  on the o th e r  hand, changed f r e q u e n t l y  in  response 
to i n f a n t  b e h a v io r s ,  bu t  did  not d i s p l a y  mutually  c y c l i c  p a t t e r n s .
C l i n i c a l  im p l ic a t io n s  inc lude  a g r e a t e r  emphasis on t r a i n i n g  paren ts  in  
the a p p r o p r i a t e  p a t t e r n i n g  o f  t h e i r  responses .  A h igh ly  s t r u c t u r e d  
program of  maternal  response  to  i n f a n t  v o c a l i z a t i o n s  i s  sugges ted  in 
the i n t e r e s t  of  enhancing the  communicative use o f  v o c a l i z a t i o n s  by 
the v i s u a l l y  impaired i n f a n t .
The i n f a n t s  showed s e r io u s  dev ia t ions  from the  sequence o f  com­
munica t ive  development espoused by pragmatic language t h e o r i s t s .
Several  o f  the  c o n s t r u c t s  t h a t  E l izabe th  Bates c ons ide r s  s t ro n g ly  
r e l a t e d  to  language development were ab s e n t  in  th e  one s u b j e c t  who 
acqu i red  any l i n g u i s t i c  a b i l i t y  during the p r o j e c t .  These included 
the  production  o f  c o n v e n t io n a l ,  r i t u a l i z e d  g e s t u r e s ,  the no t ion  o f  an 
e x t e r n a l  r e f e r e n t ,  and combinato r ia l  and symbolic play  ( a l l  o f  which 
would r e q u i r e  v i s u a l  guidance according t o  t r a d i t i o n a l  d e f i n i t i o n s ) .  
These d i s c r e p a n c ie s  sugges t  t h a t  the pragmatic model of language 
development,  as t r a d i t i o n a l l y  o p e r a t i o n a l i z e d ,  does not adequa te ly  
d e s c r i b e  communicative development in the  v i s u a l l y  impaired popu la t ion .
In t ro d u c t io n
The l a ck  of  r e s e a r c h  in to  the  l i n g u i s t i c  and communicative a b i l i ­
t i e s  o f  v i s u a l l y  impaired persons no doubt r e f l e c t s  the f a c t  t h a t  
v i s u a l l y  impaired i n d i v id u a l s  w ithou t  concomitant  handicaps g e n e ra l ly  
a c q u i re  p e r f e c t l y  adequa te  language s k i l l s .  This  apparent  f a c i l i t y  o f  
language a c q u i s i t i o n  in  the  face  o f  a v i s u a l  sensory  d e f i c i t  i s  somewhat 
s u r p r i s i n g ,  given the  f a c t  t h a t  the  v i s u a l l y  impaired in fan t  t y p i c a l l y  
d i s p l a y s  s i g n i f i c a n t  (though not  permanent) de lays  in almost a l l  develop­
mental a r e a s .  These de lays  a r e  manifes ted  in gross  motor development 
( F r a i b e r g ,  1977),  c o g n i t i v e  development (Hatwel l ,  1966; M i l l e r ,  1969), 
p sychosocia l  development (Burlingham, 1965; F ra ib e rg ,  1975), as  well as  
in  communicative development (F ra ib e rg ,  1974). Although these  d e f i c i t s  
may be surmounted by e a r l y  childhood,  th e se  a rea s  o f  delay must impact 
upon each o th e r  in a complex fash ion  dur ing  in fancy .  We have y e t  to 
t e a s e  a p a r t  the r e l a t i o n s h i p s  between c o g n i t i v e ,  sensory-motor,  so c ia l  
and language  development in normal c h i ld r e n ,  much le s s  the e f f e c t s  of  
de lays  a c r o s s  a l l  t h e se  developmental a r e a s  in  v i s u a l l y  impaired 
i n f a n t s .
How does the  v i s u a l l y  impaired in fan t - -w ho  cannot  pa s s ive ly  a c q u i re  
th e  a s s o c i a t i o n  between mother ' s  f a c i a l  e x p re s s io n s ,  visual o r i e n t a t i o n
and speech ,  who cannot  see t h a t  th e  sooth ing words and the  ca ress ing  
touch emanate from the  same maternal  source ,  who may no t  r e a l i z e  t h a t  
mother i s  p r e s e n t  a t  a l l  i f  she la p se s  in t o  s i l e n c e —e s t a b l i s h  e f f e c ­
t i v e  communicative i n t e r a c t i o n s  with  hi s  or  her  mother? For the 
m o the r ' s  p a r t ,  how does she ma in ta in  a s a t i s f y i n g  i n t e r a c t i o n  with an 
i n f a n t  who does not e s t a b l i s h  or  r e tu r n  v isua l  regard and who may 
voc a l i z e  i n f r e q u e n t l y  (F ra ib e rg ,  1974)? I t  seems miraculous  t h a t  the 
v i s u a l l y  impaired i n f a n t  develops language w i th in  a reasonab le time 
frame a t  a l l  1
This s tudy  was i n i t i a l l y  planned as an examination o f  language 
development and i t s  r e l a t i o n s h i p  to  c o g n i t i v e ,  sensory-motor and soc ia l  
development in  v i s u a l l y  impaired i n f a n t s .  However, only one of  the  f i v e  
s u b j e c t s ,  who ranged in  age from 10 mo, to  2 y r s ,  8 mo, a t  the s t a r t  of
the  p r o j e c t ,  developed any language by the  end o f  the  six-month study .
T h e re fo re ,  th e  focus o f  the p r o j e c t  was s h i f t e d  to  encompass an examina­
t i o n  of  th e  preverbal  communicative s t r a t e g i e s  of  the  v i s u a l l y  impaired 
s u b j e c t s ,  and the rec ip roca l  communicative p a t t e r n s  o f  t h e i r  mothers.
Basic t o  t h i s  s tudy  i s  the  notion  t h a t  p r e l i n g u i s t i c  communicative 
s t r a t e g i e s  a r e  c r i t i c a l  p recurso rs  o f  l i n g u i s t i c  behavior and t h a t  com­
municat ion between mothers and i n f a n t s  i s  b i - d i r e c t i o n a l .  Language i s  
viewed as a behavior which i s  p r o g r e s s iv e ly  d i f f e r e n t i a t e d  from the i n ­
f a n t ' s  t o t a l  behav iora l  r e p e r t o i r e ,  commencing a t  b i r t h .  This i n t u i t i v e l y  
appea ling view has r e c e n t ly  been embraced anew in the  l i n g u i s t i c  and
p s y c h o l i n g u i s t i c  l i t e r a t u r e  in both the pragmatic and e tho log ica l
approaches to  language a c q u i s i t i o n .  These p e r s p e c t iv e s  and t h e i r  im p l i ­
c a t i o n s  fo r  t h e  c u r r e n t  p r o j e c t  a r e  reviewed below.
T h e o r e t i c a l  P e r s p e c t i v e
During the  p a s t  twenty y e a r s ,  t h e o r i e s  o f  language a c q u i s i t i o n  
have run t h e  gamut from s t r i c t  na t iv ism to  s t r i c t  empiricism. For most 
o f  the  1960s, l i n g u i s t s ,  p s y c h o l i n g u i s t s ,  and psycholog is t s  a l i k e  seemed 
t o  be obsessed with th e  s y n t a c t i c  a s p e c t s  o f  language behavior (which 
was f o r  a l l  p r a c t i c a l  purposes equated with speech) .  The concept o f  
language as  an i n n a t e ,  b i o l o g i c a l l y  endowed a b i l i t y  was popula r ized  by 
Chomsky (1957,  1959), whose theory  spawned a genera t ion  o f  psycho l in ­
g u i s t s  i n t e r e s t e d  main ly in  language u n i v e r s a l s  and in v a r i a n t s  in language 
a c q u i s i t i o n ,  a s  d i sp la y ed  by a d u l t  speech ( c . f .  Chomsky, 1968; S lo b in ,  
1970). In t h e  n a t i v i s t  view, environmental and soc ia l  v a r i a b l e s  were 
i r r e l e v a n t  to  language a c q u i s i t i o n  and th e r e  was no need to  p o s t u l a t e  an 
o rd e r ly  p ro g re s s io n  from genera l  communicative competence to  l i n g u i s t i c  
competence.
The l e a r n i n g - t h e o r e t i c a l  approach sq u a re ly  opposed the  n a t i v i s t  
p o s i t i o n ,  adher ing  f o r  the  most p a r t  to  the  p r i n c i p l e s  s e t  f o r t h  by 
Skinner in  Verbal Behavior (1957).  Learning theory  emphasized e n v i ro n ­
mental v a r i a b l e s  in  language a c q u i s i t i o n  t o  th e  exclusion  of  i n n a t e  
v a r i a b l e s .  E a r ly  v e r s io n s  o f  what has been c a l l e d  the "babble - luck"  
th eory  s imply  a s s e r t e d  t h a t  the  e a r l y  vocal behavior  of the  i n f a n t  
(which was assumed to  inc lude  a l l  p o s s i b l e  speech sounds) was s e l e c ­
t i v e l y  r e in f o r c e d  to  in s u re  c l o s e r  and c l o s e r  approximations o f  a d u l t
speech.  The le a rn ing  p o s i t i o n  could p r e d ic t  d i f f e r e n c e s  in language 
a c q u i s i t i o n  due to d i f f e r e n c e s  in  a c h i l d ' s  envi ronment,  and i t  could 
a l s o  p r e d i c t  smooth t r a n s i t i o n s  from one s tage  of  language a c q u i s i t i o n  
t o  the n e x t .  However, t h i s  p o s i t i o n  f a i l e d  to  account  fo r  t h e  c h i l d ' s  
in f lu e n c e  upon h i s  o r  her  environment.  Thus th e  concept  of  l i n g u i s t i c  
behavior remained d ivorced  from any concept o f  the r e c i p r o c i t y  of  com­
munica t ive behavior  in  th e  c h i l d ' s  p r e l i n g u i s t i c  world .
In the  e a r ly  1970s,  a r e l a t i v e l y  moderate,  i n t e r a c t i v i s t  pos i t ion  
was popula r ized  by a group o f  c o g n i t iv e ly  o r i e n t e d  p s y c h o l in g u i s t s  (Bloom, 
1970; E rv in -T r ip p ,  1971; S ch le s in g e r ,  1971), who r e d i r e c t e d  a t t e n t i o n  t o  
the  semantic a s p ec t s  o f  language and to  the developmental sequences of  
language a c q u i s i t i o n .  The i n t e r a c t i o n i s t  p e r s p e c t iv e  underly ing the 
co g n i t iv e - sem an t i c  approach i s  exemplif ied in P ia g e t i a n  theory  (P iage t ,  
1926, 1952). P i a g e t  views development as an i n t e r a c t i o n  of  gene t ic  
endowment, physical  m a tu ra t i o n ,  environmental i n f l u e n c e s ,  and s e l f -  
r e g u la to r y  mechanisms. L i n g u i s t i c  (and o the r  symbolic s t r u c t u r e s )  are 
cons idered secondary to  the  c o g n i t iv e  s t r u c t u r e s  which o rgan ize  the 
c h i l d ' s  r e a l i t y .  P i a g e t  d e s c r ib e s  in d e t a i l  th e  development of  in t e n ­
t i on  through p reverba l  a c t i v i t y  p a t t e r n s  and p o s t u l a t e s  a progress ion  
from symbol to s igna l  to  s ign  in the development o f  language.  The 
theory  i s  most f r u i t f u l  f o r  our purposes in  i t s  im p l i c a t io n  o f  an 
o rd e r ly  p rog re s s ion  from preverbal  cogn i t ive  and communicative s t r u c ­
tu re s  to  l i n g u i s t i c  s t r u c t u r e s ,  and in i t s  conception  of  language as one 
component o f  a l a r g e r  symbolic system. S t i l l ,  the  s o c i a l - i n t e r a c t i v e
a s p e c t s  o f  language a c q u i s i t i o n ,  which might very d i r e c t l y  r e f l e c t  
communicative fu n c t io n ,  had no t  been inco rpo ra ted  i n t o  a language 
th e o ry .
Within the p a s t  f i v e  y e a r s ,  i n t e r e s t  has been rev ived  in a fu n c ­
t i o n a l  approach to  language development:  Dore (1974,  1975) t a l k s  about
"speech a c t s ," w hile  Hall iday  (1979) d e s c r ib e s  the "pragmatic f u n c t io n s "  
o f  language.  Both Dore and H a l l id ay  a r e  indeb ted  to  a book by Austin 
(1962),  th e  t i t l e  o f  which--How to  Do Things with Words--speaks  f o r  
i t s e l f .  Austin used the term " per fo rm at ive"  to desc r ib e  the fu n c t io n a l  
i n t e n t  o f  a s p e a k e r ' s  u t t e r a n c e .  Obv iously ,  i f  the i n t e n t  o f  l i n g u i s t i c  
behav io r  i s  to be accommodated by a th e o ry ,  then the con tex t  o f  the  
language behav ior  and the  re sponse  t o  t h a t  behavior must a l so  be accom­
modated. Thus,  th e  e f f e c t  o f  th e  speaker  upon the environment was 
f i n a l l y  awarded s t a t u s  as  an im p o r tan t  v a r i a b l e  in the  a c q u i s i t i o n  of  
language.
The vocabulary  of  pragmatics  i s  not  y e t  s tanda rd ized .  Terms 
commonly found in l i t e r a t u r e  in c lu d e  " p re s u p p o s i t io n s , "  "conversa t iona l  
p o s t u l a t e s , "  and "communicative i n t e n t s . "  G enera l ly ,  two c l a s s e s  o f  
p e r fo rm a t iv e s —the  d e c l a r a t i v e  (used to  ob ta in  a t t e n t i o n )  and th e  impera­
t i v e  (a  r e q u e s t  f o r  ac t ion  o r  o b j e c t ) - - a r e  d iscussed .  These per fo rm at ive  
s t r u c t u r e s  may be manifested v i a  n o n l i n g u i s t i c  behaviors (such as p o i n t ­
ing ,  showing,  reaching)  as well  as  v i a  l i n g u i s t i c  behav io rs .  Dore (1975) 
t r a c e s  the  development o f  "speech a c t s "  back through s tages  o f  " s y n t a c t i c  
communication,"  and " p re s y n ta c t i c  communication" to  " p r e l i n g u i s t i c
com m unication ."  H a l l id ay  (1979) i d e n t i f i e d  fou r  f u n c t io n s  in  the p ro ­
tolanguage o f  a c h i ld  between h i s  9th and 12th months,  which he l a b e l l e d  
" in s t ru m e n ta l "  ( o b j e c t - o r i e n t e d ) ,  " regu la to ry"  ( o th e r  p e r s o n -o r i e n t e d ) ,  
" i n t e r a c t i o n a l "  (o the r -and  s e l f - o r i e n t e d ) ,  and "persona l"  ( s e l f -  and 
o b j e c t - o r i e n t e d ) .  C a r t e r  (1978) t r aced  the  genes is  o f  s p e c i f i c  phonol­
og ica l  c o n f ig u r a t i o n s  o f  the p r e l i n g u i s t i c  c h i ld  to  s p e c i f i c  performa­
t i v e  behav io rs  such as po in t ing  and reach ing .
F u r th e r  empir ica l  support  f o r  t h i s  theo ry  i s  o f f e r e d  by Bates,  
Benigni ,  B r e t h e r to n ,  Camaioni and V o l te r ra  (1977a) who conducted a 
l o n g i tu d in a l  s tudy o f  normal ch i ld ren  from 9-13 mo. o f  age ,  assess ing  
verba l  and g e s t u r a l  communication, play behav io r ,  sensorimotor  and 
c ogn i t ive  development.  Thei r  s tudy was c o r r e l a t i o n a l  and revealed a 
s i n g l e  g e s t u r a l  complex inc luding  p o in t in g ,  g iv in g ,  showing and r i t u a l ­
ized r e q u e s t s ,  as  well as  a s i n g l e  language complex. Several  of  the  
g e s tu r a l  measures were good p r e d i c to r s  o f  language development. Of the  
c o g n i t iv e  measures,  i m i t a t i o n ,  tool  use,  and symbolic and combinatorial  
p lay  were a l l  good p r e d i c t o r s  o f  both g e s tu r e  and language ( the  play 
measures were the  b e s t  p r e d i c t o r s ) .  Cognit ive measures o f  ob jec t  p e r ­
manence and s p a t i a l  r e l a t i o n s h i p s ,  on the  o th e r  hand,  were very poor 
p r e d i c t o r s  o f  e i t h e r  g e s tu r a l  o r  verbal development. The authors 
i n t e r p r e t  t h e i r  da ta  a s  suppor t  fo r  a common s u b s t r a t e  f o r  both p re ­
l i n g u i s t i c  communication and language.  This s u b s t r a t e  could be 
descr ibed  a s  a c a p a c i t y  fo r  communication y j ^  conventiona l  s igns and i s  
not  n e c e s s a r i l y  c o g n i t i v e l y  based.  Bates ,  e t  a l .  (1977b) found both
"p ro todec la r i i t ive"  ( t h e  use of  ob jec t s  to  a t t a i n  a d u l t  a t t e n t i o n )  and 
"pro to im pera t ive"  ( t h e  use o f  adu l t s  t o  obta in  o b je c t s )  schemes in 10-11 
mo. s u b je c t s .  These i n t e n t i o n a l  and conven t iona l ,  but nonverbal com­
municat ive a c t s  were t y p i c a l  of  what they termed th e  " i l l o c u t i o n a r y  
phase."  This phase i s  preceded by th e  "pe r locu t ionary  phase ,"  charac­
te r i z e d  by p r e - i n t e n t i o n a l  communicative events  (such as fu s s in g ,  
crying)  and is superceded by the " locu t iona ry  phase ,"  c h a ra c te r i z e d  by 
t r u l y  verbal  behav ior .  For the purposes o f  t h i s  s tudy ,  the  terminology 
of  B a tes ,  e t  a l . ,  w i l l  be adopted.  Snyder ' s  (1978) behaviora l  d e f i n i ­
t ions  of  impera t ive  and d e c l a r a t i v e  p e r fo rm a t ives ,  which are  based upon 
the Bates r e s e a r c h ,  appear in Table 1 ( p . 11 ).
At roughly  the  same t ime t h a t  t h e  modern pragmatics l i t e r a t u r e  
appeared,  severa l  p s y ch o lo g i s t s  independently proposed an e tho log ica l  
approach to language a c q u i s i t i o n  (McNamara, 1972; Mahoney, 1975; Moerk, 
1972). This approach i s  compatible with the  pragmatics  approach in t h a t  
language i s  viewed as  an ex tension  o f  a preverbal  communication system 
( f u n c t i o n a l l y  s i m i l a r  to  nonhuman communication systems) between the 
ch i ld  and the  environment.  Moerk (1972,  1974) views language and i t s  
a c q u i s i t i o n  as "embedded in  the  general  s tream of behav ior ,"  being 
p ro g re s s iv e ly  d i f f e r e n t i a t e d  as a d i s t i n c t  a c t i v i t y ,  and a f f e c t e d  by a 
very wide v a r i e t y  o f  teach ing  devices  used p r im a r i ly  by the mother. 
Mahoney (1975) s t r e s s e s  t h e  r e c i p r o c i t y  of  the  soc ia l  r e l a t i o n s h i p  in 
language l e a r n in g ,  s t a t i n g  t h a t  the a d u l t  language model must r ece ive  
feedback from the  r e c e i v e r  to  determine whether comprehension has 
occurred .  This  feedback i s  g e n e ra l ly  accomplished through a nonverbal
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Table  1.
SNYDER'S behavioral DESCRIPTIONS OF IMPERATIVE AND DECLARATIVE PERFORMATIVES (1978)
Im pera t ive s
Ch i ld  looks  a t  a d u l t .
Child  looks  a t ,  ex tends  arm towards o b j e c t .
Ch ild  looks  a t  and f u s s e s  a t  a d u l t .
Child ex ten d s  arm toward o b j e c t ,  r e a c h e s ,  v o c a l i z e s ,  a n d / o r  p o i n t s  to  o b j e c t .
Chi ld  p o i n t s  t o  a n d / o r  r e a c h e s  f o r  o b j e c t ,  the n  looks  a t  a d u l t .
Child Doints to and/or reaches for  o b jec t ,  then looks at a d u lt ' s  hand.
Child performs a c t  t o  g e t  a d u l t ' s  a t t e n t i o n  f i r s t ,  then  p o i n t  t o  a n d / o r  r e a c h e s  f o r  o b j e c t .  
Ch ild  uses  l i n g u i s t i c  symbol t o  i n d i c a t e  d e s i r e  f o r  o b j e c t .
D e c l a r a t i v e s
Child  uses  d i r e c t  m a n ip u la t io n  t o  g e t  a d u l t ' s  a t t e n t i o n .
Chi ld  uses  showing o f f  t o  g e t  a d u l t  t o  a t t e n d .
Child uses  showing,  g iv i n g  a n d / o r  p o i n t i n g  t o  o b j e c t  t o  g e t  a d u l t  t o  a t t e n d  t o  i t .
Child  uses  p o i n t i n g  and v o c a l i z i n g  t o  g e t  a d u l t  t o  a t t e n d  t o  o b j e c t .
Child  uses  word t o  g e t  a d u l t  t o  a t t e n d  t o  o b j e c t .
s ig n a l in g  system—one which i s  s u s c e p t i b l e  to  d i s r u p t i o n .  He proposes 
t h a t  c e r t a i n  d e l a y s  in speech development may be a t t r i b u t e d  to  i n e f f e c ­
t i v e  i n t e r a c t i o n  s t r a t e g i e s  between the  ch i ld  and h is  or  her en v i ro n ­
ment. Clark  (1978) ,  in  a s i m i l a r  v e in ,  d e s c r ib e s  the  development o f  
language as  a " p ro g re s s iv e  com pl ica t ion  of  the  b a s ic  communicative 
func t ion"  (p.  234) .  According to  C la rk ,  i n t e n t i o n  does not e x i s t  in 
a c t i o n ,  b u t  i s  c on fe r red  upon a c t io n  as the  environment i n t e r p r e t s  i t .  
Once meaning i s  a t t a c h e d  to a c t i o n ,  then i n t e n t i o n a l  ges tures implying 
ac t ion  a p p e a r ,  fo l lowed by a r b i t r a r y  sounds implying ges tu res .
The e t h o l o g i c a l  approach was no doubt  h ea v i ly  influenced by a 
r ecen t  b a r rag e  o f  r e s e a r c h  r e v e a l in g  th e  ex t remely  s o p h is t ic a ted  com­
municat ive a b i l i t i e s  o f  two types o f  s u b j e c t s - - t h e  human neonate, and 
a wide v a r i e t y  o f  nonhuman s p e c i e s ,  most n o ta b ly  those of  the order  
Primata ( see  F o u ts ,  1972; Gardner & Gardner,  1969; Premack, 1971; 
Rumbaugh, 1973).  Parsimony seems to  demand t h a t  e a r l y  l i n g u i s t i c  
behavior be r e l a t e d  t o  p r e l i n g u i s t i c  communicative p a t te rn s  from both 
o n to g e n e t ic  and phy logenetic  p e r s p e c t i v e s .
1 2
Communication in  Normal M o the r - In fan t  Dyads
Obviously ,  most p reve rba l  communicative sequences w i l l  be subsumed 
wi th in  the  m o t h e r - i n f a n t  r e l a t i o n s h i p .  Although o the r  s o c i a l - i n t e r ­
a c t i v e  r e l a t i o n s h i p s  may a l s o  become fundamental  to  communication in 
p a r t i c u l a r  c a s e s ,  most of the r e s ea rch  in  p reverba l  communication has 
focused e x c l u s i v e l y  on the  mother -ch i ld  dyad, w ith  the goal of  a s s e s s in g  
the  l i n g u i s t i c  environment of  the  language l e a r n e r .  Recently ,  s ev e ra l  
impor tant  volumes have appeared (Bullowa,  1979; Lewis & Rosenblum, 1977; 
Lock, 1978; S c h a f f e r ,  1977) compiling t h e  r e s e a rc h  on the  conve r sa t iona l  
a spec t s  o f  m o t h e r - i n f a n t  i n t e r a c t i o n s ,  ranging from the  r e l a t i v e l y  
macro-level  ana ly se s  o f  i n f a n t  and maternal  " s t a t e s "  o f  Lewis (1972) to 
the  ex t remely  f i n e - g r a i n e d  "m ic ro -k ines ic"  s t u d i e s  of Condon and Sanders 
(1974).  Much o f  t h i s  r e s ea rch  i s  devoted to  t h e  a n a l y s i s  o f  vocal and 
v i sua l  exchanges between mother and i n f a n t .
S te rn ,  O a f fe ,  Beebe and Bennet t  (1975) found t h a t  a t  about  t h r e e  
months,  i n f a n t s  d i sp la y ed  r a t h e r  complex e x p re s s iv e  a c t i v i t i e s ,  i n t e ­
g r a t i n g  body movement, gaze ,  f a c i a l  ex p re s s io n s  and v o c a l i z a t i o n s ;  
however, t h e  vocal e x p re s s ions  could n o t  be meaningfully  d i s t i n g u i s h e d  
from movements o f  the  mouth. They analyzed  v o c a l i z a t io n s  of  mother and 
i n f a n t  as  "sound-produc ing k in e s i c  even ts"  and a l s o  as p recurso rs  o f
13
speech.  They found two modes o f  vocal communication in  t h e i r  3-  to  4-  
month-old s u b j e c t s :  1) th e  coac t ive  mode, or  s imultaneous voca l iz ing ;
and 2) the  a l t e r n a t i n g  mode in which mother and i n f a n t s  took tu rn s  
v o c a l i z i n g .  The c o a c t iv e  mode occurred twice as o f ten  as the a l t e r ­
na t ing  mode, which was more l i k e l y  to appear  in  teach ing  s i t u a t i o n s .  
S te rn ,  e t  a l . ,  propose t h a t  these  two modes a r e  both enduring communi­
c a t io n  modes. They sugges t  t h a t  a t  some p o i n t  dur ing the c h i l d ' s  second 
y e a r ,  the  a l t e r n a t i n g  mode o f  v o c a l iza t io n ,  however, should become the 
predominant mode. Bateson (1975) also s tu d ie d  vocal exchanges between 
mother and i n f a n t  and found so c ia l  in t e r a c t io n s  pa t te rned  s i m i l a r l y  to 
a d u l t  co n v e r s a t io n  before  the age of th r e e  months.  She s t r e s s e s  the 
importance o f  t h e  i n t e r a c t i o n a l  context  in which the  i n f a n t  i s  s tud ied  
and the  ru le -gove rned  n a t u re  o f  the  m o th e r - in f a n t  i n t e r a c t i o n .
One must remember t h a t  in a pa t te rn  o f  a l t e r n a t i n g ,  or even co­
a c t i v e  v o c a l i z a t i o n s ,  the  pauses between v o c a l i z a t i o n s  are  f i l l e d  with 
l i s t e n i n g . Even before  v o c a l iz a t io n  p a t t e r n s  emerge,  in fan t s  seem to  be 
f i n e l y  a t tu n e d  to  the sound of  externa l  v o c a l i z a t i o n s .  Condon and 
Sanders (1974) found t h a t  the  motoric behav ior  o f  neonates was syn­
chronized  w i th  th e  sound segments of a d u l t  speech.  In the words of  
Osofsky (1979) ,  " L i s t e n in g ,  o r  a t t e n t iv e n e s s  to a u d i to ry  s t i m u l i ,  
p rovides  a means through which in fan ts  can p a r t i c i p a t e  in vocal com­
munica t ion  b e h a v i o r a l l y  before  they can i n i t i a t e  meaningful speech" (p. 
528).  A l i s t e n i n g  response to  a p a r t n e r ' s  v o c a l i z a t i o n  may be as 
powerful as  a vocal response to a v o c a l i z a t io n .  Constant  s t im u la t ion
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on the  m o the r ' s  p a r t ,  r e f l e c t e d  by a f a i l u r e  to  pause and l i s t e n ,  may be 
a s  damaging to  mutual i n t e r a c t i o n  p a t t e rn s  as  i s  a lack o f  s t im u la t ion .
The r e g u l a t i o n  o f  v isua l  regard  i s  ano ther  p o te n t  v a r i a b l e  in 
m o th e r - in fan t  i n t e r a c t i o n s .  Osofsky (1979) cons iders  an i n f a n t ' s  eyes 
t o  be the  "most compelling o f  i n f a n t  cues" (p. 534).  Bateson (1975) 
c o n t r a s t s  the  i n t e r m i t t e n t  p a t t e r n s  o f  v o c a l - a u d i to ry  behavior with the 
" n ea r - c o n s ta n t  communication in th e  v isua l  modali ty"  in m othe r - in fan t  as 
well  as  in  a d u l t  i n t e r a c t i o n s .  Eye co n tac t  may s igna l  th e  l i s t e n e r ' s  
s t a t e  o f  a t t e n d in g  to  the  s peaker ,  or  i t  may se rve  as t h e  s peaker ' s  
r eq u es t  f o r  a t t e n t i o n .  The es tab l i shm en t  o f  j o i n t  r e f e r e n c e  ( the  
r e f e r e n t  in tended by a speaker)  i s  normally accomplished through visual  
moni toring (Bruner,  1975).  A mother w i l l  c l o s e l y  fo l low her baby's l in e  
o f  regard in order  t o  make the  o b j e c t  of  th e  baby ' s  a t t e n t i o n  the top ic  
o f  subsequent  v e r b a l i z a t i o n s  d i r e c t e d  to  the  i n f a n t  (Coll i s  & Schaf fe r ,  
1975). The r e l a t i o n s h i p  between the v isua l  and vocal behav ior  of  pre ­
verbal  c h i ld r e n  w i th in  the  same communicative i n t e r a c t i o n  remains 
u n c l e a r ,  however (S c h a f f e r ,  C o l l i s  & Parsons ,  1977).
Jerome Bruner t h e o r i z e s  t h a t  in ad d i t io n  t o  vocal and v isua l  be­
h av io r ,  th e  motor ic r o u t i n e s  o f  r i t u a l i z e d  games a re  im por tan t  to 
language development. Bruner (1974/75) a s s e r t s  t h a t  "many of the 
o rgan iz ing  f e a t u r e s  o f  syntax ,  semant ics ,  p ragm a t ic s ,  and even phonology 
have im por tant  p recu r so r s  and p r e r e q u i s i t e s  in the  prespeech communi­
c a t i v e  a c t s  o f  i n f a n t s "  (p. 255).  His account  o f  the  passage from 
p r e l i n g u i s t i c  to l i n g u i s t i c  concepts  goes roughly  as fo l lows .
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L i n g u i s t i c  concepts  a r e  f i r s t  r e a l i z e d  in a c t i o n .  Language 
develops as an in s t rum en t  f o r  r e g u la t i n g  j o i n t  a c t i v i t y  and a t t e n t i o n  
dur ing m o t h e r - in f a n t  p la y  in  p a r t i c u l a r .  The development of  p la y  be­
hav ior  invo lves  l e a r n in g  segments o f  j o i n t  a c t i o n  in given  a c t io n  
sequences,  t h e  c o n s t r u c t i o n  of  r o u t in e s  f o r  a s s u r in g  j o i n t  r e f e r e n c e  
(such a s  eye c o n t a c t ,  o r  fo l lowing the  p a r t n e r ' s  l i n e  o f  r e g a r d ) ,  the  
expectancy o f  o r d e r ,  and f i n a l l y  the  e l a b o r a t i o n  of t h e  r u l e  s t r u c t u r e s  
o f  mutual p la y .  These r u l e  s t r u c t u r e s  inc lude  g iv e -a n d - ta k e  r o u t i n e s ,  
the  e s t a b l i s h m e n t  of  r o l e s  and the  r e v e r s i b i l i t y  of  r o l e  r e l a t i o n s h i p s .  
D i s t i n c t  v o c a l i z a t i o n s  may accompany d i f f e r e n t  a s p e c t s  of  play  behav io r ,  
such a s  r e c e iv in g  an o b j e c t  versus o f f e r in g  an o b j e c t .  This  s o r t  o f  
p la y  behav ior  draws the c h i l d ' s  a t t e n t i o n  to  communication i t s e l f ,  and 
th e  r i t u a l s  o f  p lay  become the o b j e c t  of  a t t e n t i o n ,  r a t h e r  than i n s t r u ­
ments t o  ano the r  end.  Grammar de r ives  from t h i s  j o i n t l y  r e g u la te d  
behav io r  as a s e t  of  c u l t u r e - s p e c i f i c  r u l e s .  Bruner f e e l s  t h a t  the  
a c q u i s i t i o n  o f  r u l e s  in the se  nonverbal  exchanges b e t t e r  enab les  the  
c h i l d  t o  "crack  the  code" o f  the  verba l  exchanges which r e g u l a t e  th e se  
games.
1 6
The E f f e c t s  o f  Visual  Impairment
We have a t  our d isposa l  few r e l i a b l e  or  o b j e c t i v e  assessments of  
the  e f f e c t s  o f  b l indness  on in fan c y .  The r e s e a r c h  in t h i s  a rea  s u f f e r s  
from s e v e ra l  problems. F i r s t ,  some o f  t h i s  r e s e a r c h  i s  r e a l l y  focussed  
on th e  fu n c t io n  of  the  v isua l  channel  in normal s u b j e c t s ;  th e se  s t u d i e s  
a re  thus  des igned  to  emphasize th e  d e f i c i t s  in  b l in d  ch i ld ren  or  a d u l t s .  
P a r t l y  in  r e a c t i o n  to  such s t u d i e s ,  ano the r  t r e n d  in  the  b l ind  l i t e r a ­
t u r e  i s  to  prove t h a t  the b l ind  c h i l d  i s  as"good“ as any o the r  c h i l d ;  
t h e s e  s t u d i e s  tend to  minimize th e  d i f f e r e n c e s  between b l ind  and normal 
i n d i v i d u a l s .  A methodological  problem revo lves  around the f a c t  t h a t  the  
p opu la t ion  of  t o t a l l y  b l ind  i n d i v i d u a l s  w i thou t  concomitant  handicaps i s  
so  l i m i t e d  t h a t  a sample of  b l i n d  s u b j e c t s  almost  i n v a r i a b ly  inc ludes  
some s u b j e c t s  with a t  l e a s t  l i g h t  p e r c e p t io n .  F i n a l l y ,  th e  predominant 
e t i o l o g i e s  of  b l indness  w i th in  a given c u l t u r e  change over the  y ea r s  
w ith  advances in medical technology.  Much o f  th e  a v a i l a b l e  r e s e a r c h  was 
conducted with  RLF ( r e t r o l e n t a l  f i b r o p l a s i a )  and r u b e l l a  v ic t im s .  Each 
o f  t h e s e  c o n d i t io n s  i s  a s s o c i a t e d  with  s p e c i f i c  damage o th e r  than b l i n d ­
n e s s ,  damage which would have developmental  r a m i f i c a t i o n s  independent  of  
the  a s s o c i a t e d  lack  of  v i s i o n .  Today,  RLF and r u b e l l a  a re  v i r t u a l l y  
n o n e x i s t e n t ,  so t h a t  to d a y ' s  " t y p i c a l "  b l ind  i n f a n t  ( i f  such an e n t i t y  
e x i s t s )  i s  very  d i f f e r e n t  from the  t y p i c a l  b l i n d  i n f a n t  of  a decade ago.
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The preponderance o f  r e s e a r c h  with  b l in d  i n d i v i d u a l s  has emphasized 
percep tua l -m oto r  s k i l l s  and p e r s o n a l i t y  development,  with a re c e n t  s p u r t  
o f  i n t e r e s t  in t h e  c o g n i t i v e  a b i l i t i e s  o f  pos t - senso ry -m oto r  ch i ld ren  
(see  Warren, 1977, f o r  a comprehensive rev iew) .  The most s t r i k i n g  
d i f f e r e n c e s  between b l in d  and s ig h te d  c h i ld r e n  p o s t - in f a n c y  seem to 
occur in the c o g n i t i v e  and psycho-soc ia l  rea lm s .  Perceptual  a b i l i t i e s  
o f  t h e  b l in d  seem comparable to  those  o f  s ig h te d  c h i l d r e n ,  with l i t t l e  
d i f f e r e n c e  in  t a c t i l e  d i s c r i m in a t io n  (Gottesman,  1971) or  aud i to ry  d i s ­
cr im ina t ion  (Hare,  Hammill & C ran d e l l ,  1970). This  evidence confounds 
the  popula r  no t ion  t h a t  b l in d  i n d i v i d u a l s  develop miraculous  sensory 
a b i l i t i e s  i n  th e  nonvisual  modes to compensate f o r  t h e i r  v isua l  lo s s .
The b l i n d  c h i l d  may op timize h i s  or  her  sensory  a b i l i t i e s ,  bu t  th i s  
g e n e r a l ly  t akes  c o n s id e ra b le  t r a i n i n g  and lengthy experi ence .
While e a r l y  s t u d i e s  o f  c o g n i t i v e  a b i l i t i e s  in  b l in d  ch i ld ren  (no 
s a t i s f a c t o r y  s c a l e  o f  c o g n i t i v e  development in b l ind  in f a n t s  e x i s t s )  
in d i c a te d  a two- to  f o u r - y e a r  lag in  performance on P iag e t ian  conserva­
t ion  ta sks  (H a tw e l l ,  1966; M i l l e r ,  1969),  Gottesman 's  work ind i c a te s  
t h a t  t h e  developmental  sequence o f  conse rva t ion  a b i l i t i e s  i s  normal
(1973).  Adi and Pul os (1978) found no s i g n i f i c a n t  lag  in number c o n s e r ­
va t ion  f o r  b l in d  c h i ld r e n  when they were very c a r e f u l l y  matched with 
s igh ted  ch i ld ren  f o r  age,  s ex ,  socio-economic s t a t u s ,  grade l e v e l ,  and 
number o f  y e a r s  in  school .  Lopata and Pasnak (1976) demonstrated t h a t  
substance  c o n s e rv a t io n  in  b l i n d  c h i ld r e n  could be a c c e l e r a t e d  by a com­
b in a t io n  o f  g e n e r i c - e x p e r i e n t i a l  and s k i l l - s p e c i f i c  t r a i n i n g .  H ar t lage
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(1976) found t h a t  b l i n d  ch i ld re n  grasped the  im p l i c a t i o n s  o f  nonspatial  
l i n e a r  sy l logisms  (A i s  b e t t e r  than B; B i s  b e t t e r  than  C; which i s  
worst?)  a s  r e a d i l y  as  s ig n te d  c h i ld r e n ,  bu t  not  the  i d e n t i c a l  syllogisms 
couched in terms o f  s p a t i a l  r e l a t i o n s h i p s .  Kephart ,  Kephart and Schwartz
(1974) admin is te red  a concept  s c a le  r e q u i r in g  c h i l d r e n  to  verbal ly  recon­
s t r u c t  var ious  a s p e c t s  of  t h e i r  environment.  The concep ts  o f  blind sub­
j e c t s  proved to be fragmented and d i s t o r t e d  as compared to  those  o f  
s igh te d  c h i l a r e n .  A f i v e - y e a r - o l d  b l ind c h i l d ,  f o r  i n s t a n c e ,  would 
spontaneously  d e s c r ib e  a person us ing  a mean of  fo u r  body p a r t s ,  compared 
to  a mean o f  12 body p a r t s  f o r  s igh ted  s u b je c t s  o f  th e  same age. Such 
s tu d ie s  a s  these  sugges t  t h a t  c o g n i t iv e  d e f i c i t s  or  de lays  may r e f l e c t  
e x p e r i e n t i a l  d e f i c i t s  secondary t o  b l indness  r a t h e r  than v isua l  depr iva­
t io n  per  se.
The communicative p a t t e r n s  o f  b l ind  c h i l d r e n ,  a l though  not  s e r io u s ly  
dev ian t ,  a r e  more l im i ted  than  those  o f  s igh te d  c h i l d r e n .  The nonverbal 
components of  l a n g u a g e - -g e s tu r e  and f a c i a l  express ion  in  p a r t i c u l a r —are  
a t t en u a ted  in c o n g e n i t a l l y  b l i n d  in d iv id u a l s  o f  a l l  ages (Buchanan, 1976; 
Harper,  1978). Fur thermore ,  speech d e fec t s  a re  more p r e v a l e n t  among the  
bl ind than in the  s ig h te d  popu la t ion  (Miner,  1963; Graham, 1966). There 
i s  some q u e s t io n ,  a l s o ,  as  t o  the  semantic aspec ts  o f  language in a b l i n d  
ind iv idua l  (Dokecki ,  1966). Genera l ly ,  however, t h e  l i n g u i s t i c  a b i l i t y  
o f  a b l ind  c h i ld  i s  a t  a g e - l e v e l  or  above.
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The V isu a l ly  Impaired In f a n t
Cons ider th e  fo l lowing d e s c r ip t i o n  of  the  t y p i c a l  s ighted in f a n t  by 
Rheingold (1959) :  "By th ree  months of  age the  i n f a n t  g ives a w e l l -
def ined  s o c i a l  response to the appearance o f  a d u l t s .  He looks a t  them 
i n t e n t l y ,  s m i l e s ,  becomes a c t i v e ,  and v o ca l ize s"  (p .  68) .  Now cons ider  
the se  e x c e r p t s  from F ra iberg  (1977) desc r ib ing  her  f i r s t  c l i n i c a l  im­
pre s s io n s  o f  th e  seven most a u t i s t i c  of  a group of  27 b l ind  ch i ld ren :
The mother was bare ly  d i s t i n g u i s h e d  from o t h e r  persons;  
h e r  comings and goings went unnot iced .  There were no 
c r i e s  to  summon he r ,  no sounds o f  g r e e t in g  when she 
appea red ,  no s igns  of d i s t r e s s  when she l e f t  . . . The
hands did not  reach ou t  to  a t t a i n  o b je c t s  or  to  get
in fo rm at ion  about  them (p.  10).
Although th e s e  seven ch i ld ren  were the most d e v i a n t  o f  the group,  t h i s  
s o r t  o f  p i c t u r e  i s  not  uncommon among b l ind  i n f a n t s .  S ig h t l e s s  in f a n t s  
a re  o f ten  p a s s iv e ,  "easy" bab ies ,  appa re n t ly  con ten ted  to  be l e f t  s o l i ­
t a r y ,  s i t t i n g  with arms abducted,  and f i s t s  c lenched,  r a r e l y  cry ing .  On
the  o th e r  hand, most i n d i v id u a l s  who deal with b l i n d  ch i ld ren  can descr ibe  
a t  l e a s t  one t o t a l l y  b l i n d  i n f a n t  who, withou t  apparen t  b io lo g ica l  or 
environmental  advantage ,  func t ions  a t  age l e v e l ,  o r  even above age level  
in  locomotor ,  language and so c ia l  s k i l l s .  The v a r i a b i l i t y  among these  
c h i ld r e n  i s  a s t o n i s h i n g .
By f a r  th e  preponderance of  the re sea rch  on b l in d  in f a n t s  has been 
conducted by Fra iberg  (compiled in F ra ib e rg ,  1977).  Table 2 (p.  21)
20
Table 2
MILESTONES IN THE DEVELOPMENT OF THE BLIND INFANT 
(F r a ib e r g ,  1977)
4 weeks I r r e g u l a r  smile t o  f a m i l i a r  voice.
T a c t i l e  e x p l o ra t i o n  s i m i l a r  to t h a t  of  s ighted  i n f a n t .
2 .5  mo. Smiles r e g u l a r l y  only  t o  gross t a c t i l e  s t im u la t ion  ( t i c k l e ) .
Smiles more f r e q u e n t l y ,  but  s t i l l  i r r e g u l a r l y ,  to  human voice.
3 mo. T a c t i l e  e x p l o ra t i o n  becomes more d i s c r i m in a t iv e  and i n t e n ­
t i o n a l  (as in  s ig h te d  i n f a n t ) .
5 - 8 mo. Explores f a c e  o f  mother and f a m i l i a r  peop le ;  d i s c r i m in a t e s
f a m i l i a r  from u n f a m i l i a r  f a c e s - -o n ly  b r i e f  scanning o f  
s t r a n g e r s '  f a c e s .
6 -  12 mo. L i s t e n s  s e l e c t i v e l y  to f a m i l i a r  words.
6 mo. Smile to  human vo ice  i s  s t i l l  i r r e g u l a r ,  bu t  i s  s e l e c t i v e
to  m o the r ' s  voice .
6 - 1 4  mo. Responds t o  verbal  r e q u e s t s .
6 - 1 6  mo. Jabbers  e x p r e s s iv e l y .
7 - 15 mo. S t r a n g e r - a n x ie ty  ap p ea r s .
8 - 1 8  mo. Im i ta t e s  words.
9 - 1 2  mo. Acous tica l  t r a c k in g  and sound l o c a l i z a t i o n .
10 - 16 mo. Person permanence appears  (P iage t ian  Stage IV).
10 - 17 mo. Creeping beg ins .
11 - 16 mo. S epara t ion  p r o t e s t  appea rs .
12 - 20 mo. Free walking beg in s .
12 - 32 mo. Says two words.
1 3 - 2 7  mo. Uses words to make wants known.
17 - 38 mo. Uses two-word s e n te n c e s .
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r e p re s e n t s  a com pi la t ion  o f  the  developmental mi le s tones  achieved by 
b l ind  and s igh te d  i n f a n t s  in  the  v a r io u s  developmental a rea s  as d e s ­
c r ibed  by F ra ib e rg .  Note t h e  extended age ranges shown by the b l i n d  
s u b je c t s  f o r  the  a c q u i s i t i o n  o f  many o f  these  m i le s tone s .
In the  psycho -soc ia l  rea lm, F ra ib e rg  found t h a t  th e  development of 
human a t tachments  proceeded f a i r l y  normal ly .  The smi le  to  f a m i l i a r  
voices  was i r r e g u l a r  f o r  a longer  per iod  than i s  normal,  bu t  i t  was 
a p p ro p r ia t e ly  s e l e c t i v e  to  t h e  mother .  S t ranger  an x ie ty  appeared w i th in  
the  normal age range ,  b u t  s e p a ra t io n  a n x ie ty  was de layed ,  no doubt be­
cause of  a de lay  in  th e  a c q u i s i t i o n  o f  person-permanence.  P roximi ty -  
seeking behaviors  were a l s o  de layed ,  probably  due to  th e  person-  
permanence lag combined w i th  the lag in  mob i l i ty .
Locomotor development was c h a r a c t e r i z e d  by a lag between po s tu ra l  
r ead iness  (which u s u a l l y  developed w i t h i n  a normal time frame) and 
m o b i l i ty .  The young s i g h t l e s s  i n f a n t s  r e s i s t e d  the  prone p o s i t i o n ,  and 
when placed in  t h i s  p o s i t i o n  did not l i f t  the head or  prop themselves up 
on t h e i r  arms as s ig h te d  i n f a n t s  do. S i t t i n g  was achieved w i th in  normal 
ranges,  bu t  t h e r e  was a very  s i g n i f i c a n t  (6 month) lag in  p rehens ion .  
When the  normal baby i s  r each ing  a t  mid line  ( a t  abou t  5 months) ,  the  
b l ind  baby i s  no t  even engaging hands a t  midline .  Prehension did  not  
appear u n t i l  ea r -hand c o o r d in a t io n ,  r e f l e c t e d  by the  a b i l i t y  to  reach to  
a sound cue,  occu r red .  The r eac h - to - sound  cue appeared w i th in  normal 
l i m i t s  (Freedman, Fox-Kolenda,  M arg i l e th  & M i l l e r ,  1969) and app a re n t ly  
in sp i red  the  i n f a n t s '  f i r s t  a t t em p ts  a t  locomotion.  I n f a n t s  who had
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been pushing themselves i n t o  a c raw l ing  p o s i t i o n  and spending s u s t a in e d  
per iods  rock ing  back and f o r t h  w i th  no a t t e m p t  t o  move forward ,  suddenly 
began c ree p in g  or  p u l l i n g - t o - s t a n d .  The c raw l ing  s t e p ,  however, i s  
f r e q u e n t l y  sk ipped ,  with  the  b l i n d  you n g s te r  going d i r e c t l y  from s i t ,  t o  
p u l l - t o - s t a n d ,  to  walking.
F ra ib e rg  d esc r ib e s  the  average  b l ind  i n f a n t  as communicatively 
r a t h e r  un respons ive .  Although th e  b a s i c  f a c i a l  express ions  of  normal 
i n f a n t s  seem to  appear spon taneous ly  ( E i b l - E i b e s f e l d t ,  1970),  F ra ibe rg  
found them l e s s  s u b t l e  and c o n t r a s t i v e  than those  of  s ig h te d  i n f a n t s .  
Fur thermore ,  frowning seemed t o  appea r  only  in  babies  with a t  l e a s t  
l i g h t  p e r c e p t io n .  ( I n t e r e s t i n g l y ,  a s tudy  o f  b l ind  i n f a n t  monkeys-- 
Macaca f a s c i c u l a r i s - -by Berkson and Becker [1975] showed th a t  they 
e x h i b i t e d  normal f a c i a l  ex p re s s io n s  excep t  t h a t  the o v e ra l l  frequency 
was d e p re s s e d ,  and t h r e a t  f ace s  and grimaces occurred  p a r t i c u l a r l y  
r a r e l y . )  F ra iberg  noted t h a t  spontaneous  v o c a l i z a t i o n s  on the p a r t  o f  
b l ind  i n f a n t s  were spa rse  (she d id  no t  take  o b j e c t i v e  measures) ,  which 
i s  s u r p r i s i n g ,  given R h e ingo ld ' s  (1959) ev idence  t h a t  i n f a n t  v o c a l i z a ­
t i o n s  a r e  s u b je c t  to  s o c i a l  r e in fo rc e m e n t .  F ra ibe rg  s p ecu la te s  on the 
p o s s i b l e  impairment o f  th e  m o th e r ' s  spontaneous u t t e r a n c e s  to her  baby 
as  a r e s u l t  o f  t h i s  d e f i c i t .
F r a ib e r g  analyzed th e  communication system o f  b l in d  i n f a n t s  a s  a 
system o f  "smile" and "hand" language t h a t  r e p la c e s  the  "eye" language 
o f  the  normal i n f a n t .  In F r a i b e r g ' s  words (1971):
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. . . i f  we s h i f t  our a t t e n t i o n  from the  face  o f  the  
b l in d  baby t o  h i s  hands, we can read an e loquen t  s ign  
language o f  s e e k in g ,  wooing, p r e f e r e n c e ,  and r e c o g n i t i o n ,  
which becomes in c re a s in g ly  d i f f e r e n t i a t e d  dur ing  the  
f i r s t  6 months (p.  228).
Denied the normal f a c i a l ,  vocal and v isua l  feedback from her 
baby, F r a i b e r g ' s  mothers  were o f ten  a t  a lo s s  to  unders tand  t h e i r  
ba b i e s '  cues .  Once a mother was t r a i n e d  to  unders tand  he r  baby 's  
s ign  system, however, th e  m othe r - in fan t  r e c i p r o c i t y  was manifes ted  in 
the  mutually  e x p re s s iv e  aspects  of the  m othe r ' s  face  and the  i n f a n t ' s  
hands. In s p i t e  o f  t h e s e  d i f f e r e n c e s  in  e a r l y  communicative behavior ,  
however, th e  language development o f  the  b l ind  c h i l d  was e s s e n t i a l l y  
normal. F ra ibe rg  (1977) noted a one-month lag in producing two-word 
sen tenc es ,  bu t  b l in d  i n f a n t s  a c t u a l l y  a n t i c i p a t e d  s ig h te d  i n f a n t s  on the  
a c q u i s i t i o n  o f  s e v e ra l  o f  the few Bayley language i tems which were
ap p l i c a b l e  t o  the b l i n d .  The one s i g n i f i c a n t  d e v i a t i o n  from normal
language was the  d i f f i c u l t y  in using th e  pronouns 2  and me (occur r ing  
about  age 2 1 / 2 - 3  y r s ) ,  which co inc ided  with a lag in  the  a b i l i t y  to 
r e p r e s e n t  t h e  s e l f  through toys in im aginat ive  p la y .
A welcome a d d i t i o n  to  F ra ib e rg ' s  r e s e a rc h  came r e c e n t l y  from Urwin 
(1978),  who p re s e n t s  in  c a s e -h i s t o ry  form an examination of  the prag­
mat ics  o f  communication between two b l ind  i n f a n t s ,  Stephen and J e r r y ,  
and t h e i r  p a r e n t s .  Stephen was p a r t i a l l y  s ig h te d .  He was e x t e n s iv e ly  
coached in o b j e c t  p l a y  by his  paren ts  and was very  much o b j e c t - o r i e n t e d .
By the  end o f  h i s  f i r s t  y e a r ,  Stephen d id  not  fo l low  a p o in t  or gaze ,  or
produce any c l e a r  g e s t u r e s ;  nor did he p r o f f e r  o b j e c t s  t o  h i s  mother.
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At about  14 months ( a f t e r  t u t o r i n g ) ,  Stephen began to give up o b j e c t s  
and then to pu t  them in to  h i s  m o th e r ' s  o f fe red  hand, whereupon r i t u ­
a l i z e d  exchange sequences emerged. These sequences were subsequently  
p a i re d  with  speech sounds and words.  Although Stephen never d id  l ea rn  
t o  use a p o in t in g  g e s tu r e ,  he began to  use reaching as a req u es t  a t  
about  19 months.
J e r r y  was t o t a l l y  b l i n d ,  bu t  very advanced in locomotor s k i l l s ,  
ta k ing  s ev e ra l  s tep s  by 15 months o f  age.  In c o n t ra s t  to S tephen 's  
p a r e n t s ,  J e r r y ' s  r a r e l y  u t i l i z e d  to ys  in  p la y ,  p re fe r r in g  to  engage 
J e r r y  i n  a c t i o n  r i t u a l s  and vocal d ia logue .  Although J e r r y  g e n e r a l l y  
played with  to ys  on h is  own, exchange ro u t in e s  developed between 12 and 
17 months. He had been dropping and r e t r i e v i n g  o b je c t s  f o r  h i s  own 
amusement in  s o l i t a r y  p la y ,  and he now began to  drop ob jec ts  so t h a t  hi s  
mother would come over and g ive  them back to him. He did not  r e l i n q u i s h  
o b j e c t s  upon req u es t  u n t i l  20 months.  As J e r r y ' s  m ob i l i ty  improved, he 
was a b l e  t o  p a r t i c i p a t e  very a c t i v e l y  in  the body play of  r i t u a l i z e d  
games invo lv ing  tu rn - t a k in g  and accompanied by nursery  songs and chan ts .  
J e r r y ' s  mother would engage in l e ng thy  vocal commentaries fo r  h i s  
b e n e f i t  as  she worked in an a d jo in in g  room, and J e r ry  began to  i m i t a t e  
speech with g r e a t  accuracy.
J e r r y  f i r s t  used words as r e q u e s t s  fo r  ac t ion a t  about 18 months,  
and h i s  e a r l y  vocabulary c o n s i s t e d  l a r g e l y  of p eo p le ' s  names,and words 
im por tant  t o  so c ia l  exchanges. His speech was well-formed.  In c o n t r a s t ,  
S tephen 's  i n i t i a l  vocabulary c o n s i s t e d  la rg e ly  of  nominals (unusual  f o r
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a t o t a l l y  b l in d  c h i l d )  and h i s  a r t i c u l a t i o n  was im per fec t .  By the  age 
o f  20 months, both i n f a n t s  had acquired la rge  spoken v o c a b u la r i e s ,  and 
good language s k i l l s  even though t h e i r  a c q u i s i t i o n  of  bas ic  pragmatic 
behav iors  such as g i v i n g ,  t a k i n g ,  p o in t in g ,  and r e q u e s t i n g  was delayed.
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The Research Quest ions
This  p r o j e c t  was des igned to  produce new in form ation  in th e  
fol lowing a r e a s :  a) th e  e t h o lo g ic a l  d e s c r i p t i o n  o f  th e  behav iora l  
r e p e r t o i r e  of v i s u a l l y  impaired i n f a n t s ;  b) the  p r e d i c t i v e  va lue  and 
t h e o r e t i c a l  im p l ic a t io n s  o f  the  preverbal  ge s tu ra l  complex o f  v i s u a l l y  
impaired i n f a n t s  with rega rd  to  language a c q u i s i t i o n ;  and c) th e  
c l i n i c a l  im p l ic a t io n s  of  e a r l y  communication s t r a t e g i e s  between 
v i s u a l l y  impaired i n f a n t s  and t h e i r  mothers.  Below a r e  l i s t e d  s p e c i f i c  
ques t ions  addressed  in  t h e se  a r e a s .
Description
1. What a re  t h e  behav iors  ( s p e c i f i c a l l y  communicative) of 
the  v i s u a l l y  impaired  i n f a n t ,  and a t  what r a t e s  a re  they produced?
2. Which of  t h e s e  behaviors  seem t o  be r e spons ive  t o  maternal  
behav io rs ,  as ev idenced by the  a n a ly s i s  of  con t ingen t  r e l a t i o n s h i p s  
between maternal  and i n f a n t  behaviors?
Prediction
1. Do v i s u a l l y  impaired i n f a n t s  adhere to  t h e  same course  of 
development in e a r l y  communication as pragmatic th e o ry  d e s c r i b e s  f o r  
the s ig h te d  i n f a n t ?
2. Does the p reverba l  communicative r e p e r t o i r e  o f  t h e  v i s u a l l y
27
impaired i n f a n t  seem t o  be p r e d i c t i v e  o f  language a c q u i s i t i o n ,  as  d i c ­
t a t e d  by pragmat ic theory?
C l i n i c a l  Im p l ica t ions
1. To which behav iors  of  the v i s u a l l y  impaired i n f a n t  do t h e i r  
mothers seem t o  be most r e sp o n s iv e ,  as  demonstrated by th e  con t ingen t  
p r o b a b i l i t i e s  between behaviors?
2. How might  maternal  re spons iveness  be improved to  enhance 




The Child  Study Center (Children 's  Memorial H o sp i ta l ,  U n iv e r s i ty  o f  
Oklahoma Health Sciences  Center)  in Oklahoma City r e f e r r e d  as p o t e n t i a l  
s u b j e c t s  i n f a n t s  who were e n ro l l e d  in t h e i r  preschool  program and who 
met t h e  f i l l o w in g  cr i t e r ia* .
1. T o t a l l y  b l ind  o r  no more than minimal l i g h t  percep tion  a t
b i r t h .
2. No concomitant  sensory  handicaps.
3. No o ld e r  than 36 mo. by 9/15/78.
The f i r s t  f i v e  i n f a n t s  whose pa re n t s  consented to  p a r t i c i p a t e  in the  
p r o j e c t  were accepted  as s u b j e c t s .  Only one s e t  of  paren ts  in terviewed  
d e c l in e d  to  p a r t i c i p a t e .
Table 3 (p.30-]) p r o f i l e s  the s u b jec t s  in terms of  the most s a l i e n t  
s o c i a l ,  medical  and c l i n i c a l  v a r i a b l e s .  I t  i s  important  to  note t h a t  
the  c h a r a c t e r i s t i c s  of  the  s u b je c t  sample are  h igh ly  va r i a b le .  The 
th re e  younger s u b je c t s  (A, B and C), who were w i th in  s ix  months o f  the 
same age ,  were t o t a l l y  b l in d .  Subjects  D and E, though with in  th re e  
months of  th e  same age ,  were cons ide rab ly  o ld e r  than A, B, and C, and 
a l s o  had much b e t t e r  s i g h t  than they did a t  b i r t h .  Though th i s  v a r i ­
a b i l i t y  among s u b je c t s  i s  r e g r e t t a b l e ,  the  sample i s  deemed re p re s e n ­
t a t i v e  of  th e  genera l  popu la t ion  of  v i s u a l ly  impaired i n f a n t s .  Severe
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Table  3. S u b je c t  P r o f i l e
Wo
S u b je c t and Sex
A -  Female B -  Female C - Female D -  Female E -  Male
B i r t h d a t e  
12-13-77 17-20-77 6-11-77 5-19-76 2-20-76
Age a t  I n i t i t a t i o n  o f  P r o j e c t
11 mo. 15 mo. 16 mo. 2 y r . , 6 mo. 2 y r . ,  8 mo.
Family Income
Low-middle Low Low Low-middle Low
Home
Urban Urban Rural Urban Rural
Ordinal  P o s i t i o n  in  Family
2nd o f  2 1 s t  Of 1 (b u t  4 th
o f  4 under  21 y r .  
in ex tended fam i ly )
3rd o f  3 1 s t  o f  3 2nd o f  2
Others  in Home (b e s id e s  s i b l i n g s )
Mother,  F a th e r  Mother ,  2 Aunts,
Uncle ,  Grandmother,  
o t h e r  r e l a t i v e s  
move in  and ou t
Mother Mother ,  F a th e r Mother ,  F a th e r
C u r r e n t  V is ion
Responds t o  b r i g h t  None 
l i g h t s
No v i s u a l r e s p o n s e Visual  t r a c k i n g ,  
l o c a t e s  l a r g e  
i tems a c r o s s  room
Visual  t r a c k i n g ,  
l o c a t e s  smal l  i tems 
up t o  4 f t .  away
Table  3^ con t inued
Visual  Diagnos is
Visual  impairment: Congeni ta l B i l a t e r a l  o p t i c Visua l  impairment: C o r t i c a l  b l i n d n e s s
c o r t i c a l  b a s i s anophthalmia h ypop la s ia c o r t i c a l  b a s i s
Age a t  D iagnos is  o f  Visua l  Impairment
6 mo. B i r t h P r i o r  to  9 mo. 15 mo. 6 mo.
Concomitant  Handicaps
G en era l ized
hypoton ia
None None H y p e r t o n i c i t y ,  a l l  None 
e x t r e m i t i e s ;  hypo- 
t o n i c i t y ,  t r u n k ;  
m icrocepha ly______________
Age a t  F i r s t  E v a lu a t io n  by CSC
10 mo. 3 mo. 9 mo. 7 mo. 13 mo.
V is ion  a t  Time o f  R e f e r r a l  t o  CSC
No c o n s i s t e n t  None
r e s p o n s e :  may 
see  shadows
Age a t  Onset  o f  Therapy
11 mo. 4 mo.
No v i s u a l  r e s p o n s e  L ig h t  p e r c e p t io n
10 mo. 8 mo.
O ccas iona l  re sponse  
to  l i g h t
14 mo.
Visual  impairment i s  r a r e l y  an i s o l a t e d  hand icap,  so t h a t  i t  i s  qu i t e  
r a r e  t o  f ind  an i n f a n t  who s u s t a in s  a severe v i s u a l  impairment w i thou t  
concomitant  sensory  o r  motor ic  handicaps .
Apparatus
A Sankyo XL-400S Super-8 sound movie camera was used  to f i lm  mother- 
i n f a n t  i n t e r a c t i o n s  a t  a speed o f  24 frames pe r  second. The aud i to ry  cue 
marking each 2-second i n t e r v a l  was dubbed onto the  f i l m s  using severa l  
d i f f e r e n t  makes o f  Super-8 sound movie p r o j e c t o r  th a t  had recording  
c a p a b i l i t y  f o r  both o f  t h e  a v a i l a b l e  sound t r a c k s .  (The o r ig in a l  sound 
t r a c k  was p reserved  by dubbing i t  onto the  secondary sound t rack  and the 
a u d i t o r y  cue was dubbed on ly  onto the primary sound t r a c k . )  Film an a ly s i s  
was accomplished on a Kodak Ektasound Moviedeck 265 p r o j e c t o r ,  which has 
p r o j e c t i o n  speeds vary ing  from 18 to  24 frames per second.
Procedure
The da ta  were c o l l e c t e d  in th e  s u b j e c t s '  homes i n  o rde r  to  enhance 
t h e  eco lo g ica l  v a l i d i t y  o f  the  o b s e rv a t io n s .  Sub jec ts  were v i s i t e d  
seven times a t  approx im ate ly  two-week i n t e r v a l s  fo r  f o u r  months. Two 
a d d i t i o n a l  v i s i t s  were made a t  approximate ly month-long i n t e r v a l s .  Each 
m o th e r - in f a n t  p a i r  was thus  followed f o r  s ix  months. At each v i s i t ,  two 
3-minute r e e l s  o f  Super-8 sound co lo r  f i lm  were made, with  the exception 
o f  th e  f i r s t  and l a s t  v i s i t s ,  when fou r  r e e l s  were made. Mothers were 
i n s t r u c t e d  to p la y  with  t h e i r  i n f a n t s  in as normal a f a s h io n  as poss ib le .  
The purpose o f  the  r e s e a r c h  p r o j e c t  had been f u l l y  e x p la in e d  to the
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mothers ,  so t h a t  they  were aware t h a t  communication b ehav io r  was the 
focus  o f  the  s tu d y .  Thus the  m o the rs ’ behavior may have been a f f e c t e d  
i n  two ways du r in g  t h e s e  s e s s i o n s :  1) the  d e s i r e  t o  encourage communica­
t i v e  behav ior ,  p a r t i c u l a r l y  v o c a l i z a t i o n ,  by th e i r  i n f a n t s  might  have 
inc reased  th e  i n t e n s i t y  o f  the  mothers '  behav ior;  o r  2) th e  i n h i b i t i o n s  
t h a t  normally a r i s e  when a camera i s  po in ted  at a s u b j e c t  might have 
decreased th e  i n t e n s i t y  o f  the  mothers '  behavior.  None o f  the  mothers 
e x h i b i t e d  s ev e re  a n x i e ty  i n i t i a l l y ,  and the  r e l a t i v e l y  l e ng thy  dura t ion  
o f  the  p r o j e c t  enabled r ap id  h a b i tu a t i o n  to  the o b s e r v e r ' s  presence and 
t o  the  phenomenon o f  being  on-camera.  With the excep t ion  o f  s u b j e c t  D, 
the  i n f a n t s  seemed com ple te ly  o b l iv io u s  to  the p resence  o f  the  observer  
and the  sound o f  the  movie camera. S ub jec t  D, who had r e t u r n i n g  useful  
s i g h t ,  was a t t r a c t e d  by the  b r i g h t  f lood  l igh t  and enjoyed s t a r i n g  a t  i t .
I n i t i a l l y ,  a l l  f i lm s  involved  mother and i n f a n t  i n t e r a c t i o n  around 
a standard  s e t  o f  toys  (no t  a v a i l a b l e  in  the s u b j e c t ' s  homes) which were 
brought by th e  o b s e rv e r .  I t  became apparen t ,  however, as  the  p r o j e c t  
p rogressed ,  t h a t  e q u a l ly  usefu l  and important  in fo rm a t io n  was a v a i l a b l e  
from i n t e r a c t i o n s  t h a t  were no t  cen te red  around inanimate s t i m u l i .  
Accordingly,  p a r t  way i n t o  the  p r o j e c t ,  an e f f o r t  was made to  c o l l e c t  
one f i lm  o f  to y - c e n te r e d  i n t e r a c t i o n s  and one o f  non - toy  i n t e r a c t i o n s  
a t  each home v i s i t .  A t o t a l  o f  22 f i l m s  were s h o t  o f  each m othe r - in fan t  
p a i r .  Of t h e s e ,  fou r  proved unusable due to camera d i f f i c u l t i e s .  Due 
to  schedul ing d i f f i c u l t i e s ,  one s e s s io n  was held a t  t h e  Child Study 
Center  f o r  each o f  s u b j e c t s  B, C, D and E. Table 4 (p .  34) shows the 
ages o f  each s u b j e c t  a t  each f i lm  s e s s i o n .
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T ab le  4.
AGES OF SUBJECTS AT EACH OBSERVATION
Months: 11 12 13 14 15 16 17 18 19 20 21 22
Weeks : 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94
I n f a n t  A X X X 3
Phase A Phase B
.3
Phase C
I n f a n t  B
I n f a n t  C




,X X X X
Phase A Phase B
Phase C
Phase C
Months: 28 29 30 31 32 33 34 35 36 37 38 39
Weeks :120 122 124 126 128 130 132 134 136 138 140 142 144 146 148 150 152 154 156 158 160 162 162 156 168
I n f a n t  D X X X
Phase A Phase B
X,
Phase C
I n f a n t  E V.X X X X.
Phase A




At each s e s s i o n ,  mothers were asked to r e c a l l  any new behaviors 
(communicative o r  o the rw ise)  which had been acqu i red  by t h e i r  ch i ld ren  
s ince  the  previous  s e s s io n .  In a d d i t io n ,  t h e  motor,  percep tua l  and 
cogn i t ive  subsca les  o f  the Cal l ie r-Azusa  S t a l e  ( S t i l l m a n ,  1977) and the 
communicative behav io r  in ven to ry  compiled by B ates ,  e t  a l .  (1977a), 
were adm in is te red ,  u t i l i z i n g  maternal  in fo rm a t io n ,  the  exper im en te r ' s  
o b se rva t ions ,  and in form ation  from the CSC assessm ents .
The only i n t e r v e n t i o n  s t r a t e g y  involved in t h e  p r o j e c t  was the pro­
v is ion  o f  feedback ,  which was accomplished by showing the  f i lm s  to the 
mothers and t o  the  i n f a n t s '  t e ach e r s  a t  the CSC. Mothers (and any o the r  
family members p r e s e n t  during home v i s i t s )  \ /ere shown t h e i r  own f i lms  as 
they became a v a i l a b l e  ( s t a r t i n g  about two months a f t e r  the  f i r s t  v i s i t ) ,  
a f t e r  each s e s s i o n ' s  f i lming  had been completed.  Two se s s io n s  with the 
CSC personnel were he ld  during the p r o j e c t ,  a t  which time se le c te d  f i lms 
o f  each m o t h e r - in f a n t  p a i r  were shown to t e a c h e r s  and t h e r a p i s t s  i n ­
volved with any o f  t h e  i n f a n t s .
Analys is
Film Analysis
Code development. The observa t iona l  coding system was developed 
s p e c i f i c a l l y  fo r  t h i s  p r o j e c t  and has not  been used e lsewhere .  The 
r a t i o n a l e  fo r  th e  code evolved from the fo l low ing  c o n s id e ra t io n s :
1) The communicative behaviors  of  mother and i n f a n t  were of  
primary i n t e r e s t .
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2) From the maternal  p o in t  o f  view, almost  any in f a n t  behav ior  
might  be considered  e x p re s s iv e ,  a t  l e a s t  on a pe r lo c u t io n a ry  l e v e l ;  
t h e r e f o r e ,  almost a l l  g ross  behavior c a t e g o r i e s  o f  the  i n f a n t  were 
s co red .
3) From the p e r s p ec t iv e  of  the  b l ind  i n f a n t ,  however, many o f  
t h e  p o t e n t i a l l y  communicative behav iors  of  th e  mother--such as f a c i a l  
e x p re s s io n  and visual  r e g a rd —are  f u n c t i o n a l l y  nonex i s t en t .  T he re fo re ,  
t h e  s c o r in g  o f  maternal behaviors was l i m i t e d  to  those observable  
mate rna l  behaviors  which could be sensed by a s i g h t l e s s  i n f a n t .  (No 
doubt t h e  i n f a n t s  responded in some way to  c e r t a i n  o ther  maternal  
s t im u l i  such as b r e a th ,  body tempera tu re  and odor.  These v a r i a b le s  
could n o t  be observed,  however, and a re  no t  under the  mothers '  v o lu n ta ry  
co n t ro l  as  communicative s t i m u l i . )
4) Given the pragmatic p e r s p e c t iv e  which formed the t h e o r e t i c a l  
b a s i s  o f  the study ,  and given the  f a c t  t h a t  the  sub jec t s  were communi­
c a t in g  a t  an i l l o c u t i o n a r y  leve l  a t  b e s t  (only one s u b jec t  e x h i b i t e d  any 
verba l  o r  locu t iona ry  behavior a t  a l l ) ,  th e  preverba l  performatives  were 
expec ted  to  be of  spec ia l  i n t e r e s t .  However, th e  number of  conventiona l  
g e s t u r e s  observed was so low t h a t  i t  became obvious th a t  a much more 
m olecu la r  leve l  o f  a n a l y s i s  was r e q u i re d  than had o r i g i n a l l y  been a n t i ­
c i p a t e d .
5) Since F r a i b e r g ' s  work ( c i t e d  above) had ind ica ted  t h a t  th e  
manual a c t i v i t y  o f  th e  b l ind  i n f a n t  was p a r t i c u l a r l y  e xp re s s ive ,  i t  
seemed ap p ro p r ia te  to  concen t ra te  a t t e n t i o n  on the  manual responses  of
36
th e  s u b j e c t s ,  expec t ing  t o  f in d  the rudiments  o f  conventional  ge s tu re  
in  n onconven t iona l , i d i o s y n c r a t i c  e x p r e s s iv e  a c t i v i t y .
The r e s u l t i n g  code and code check l i s t  (which were developed during 
th e  p rocess  o f  ana lyz ing  the f i r s t  s e t s  o f  f i lm s )  appear  in Appendices A 
and B. Each o f  the seven c a t e g o r ie s  o f  i n f a n t  behav ior  and th re e  c a t e ­
g o r ie s  of  materna l  behavior a re  comprised o f  mutually  exc lus ive  and 
exhaus t ive  s u b ca te g o r ie s  of  behavior .  As the  code was adm in is te red ,  
observers  a l s o  documented the  number o f  vocal  i m i t a t i o n s  by both mother 
and i n f a n t ,  l i s t e d  l i n g u i s t i c  u t t e r a n c e s  by the  i n f a n t ,  and descr ibed  
th e  i n f a n t s '  g e s tu r e s  on a d d i t io n a l  da ta  s h e e t s .  In a d d i t i o n ,  s u b je c ­
t i v e  d e s c r i p t i o n s  o f  behaviors  o f  p a r t i c u l a r  i n t e r e s t  t h a t  were not  
a dequa te ly  d e s c r ib e d  by the  code check l i s t  were compiled.  Since two 
o f  the  s u b je c t s  were beginning t o  use t h e i r  s i g h t ,  c e r t a i n  behaviors 
p e c u l i a r  t o  t h e s e  two m o th e r - in fa n t  p a i r s  were scored even though they 
were i n a p p l i c a b l e  to  the  o the r  s u b j e c t s .  D e f in i t i o n s  o f  a l l  behavior 
codes appear  in  the  g lo s s a ry  (Appendix A).
O bservationa l  i n t e r v a l . A 2-second o b se rv a t io n  i n t e r v a l  f o r  
a n a l y s i s  was chosen a f t e r  the  f i r s t  few fi<ms had been viewed. This 
i n t e r v a l  l e n g th  r ep resen ted  a b e s t  a t t e m p t  to l i m i t  behaviors to one per  
ca tegory  per  i n t e r v a l .  Most behav iors  sco red  were ones t h a t  would 
endure f o r  a t  l e a s t  two seconds.  Behaviors  were scored only once per  
i n t e r v a l ,  no m a t t e r  how o f ten  they occu r red .  Thus, t e c h n i c a l l y  speaking ,  
a modified frequency  count  was used ,  a l th o u g h  i t  was r a r e  t h a t  more than 
one d i s c r e t e  i n s t a n c e  of  a behav ior occur red  dur ing  a given i n t e r v a l .
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Within each behav ior  c a t e g o ry ,  only one subcate gory  could be scored 
per  i n t e r v a l ,  with th e  e x c e p t io n  o f  the I n f a n t  Hand ca tegory .  There fore ,  
w i th in  each ca tegory ,  s u b c a te g o r ie s  were given p r i o r i t y  r an k in g s ,  and i f  
two su b c a te g o r ie s  o f  behav io r  were d isp layed  w i th i n  the same i n t e r v a l ,  
only  th e  one with th e  h ig h e r  p r i o r i t y  was scored .  P r i o r i t y  was d e t e r ­
mined by communicative va lu e ;  thus  spontaneous ,  p o s i t i v e ,  exp res s ive  
behav io rs  were ranked h i g h e s t ,  fo l lowed by r e a c t i v e  express ive  behav iors ,  
fol lowed  by negat ive  e x p re s s iv e  behavior ,  s e l f - d i r e c t e d  behavior ,  and 
f i n a l l y  the "other"  or  nonbehav ior  subca tegor ies  ( see  Glossa ry ,  Appendix 
A f o r  s p e c i f i c  r a n k in g s ) .  In th e  In fan t  Hand ca tego ry ,  the "reach"  and 
" r e l e a s e "  subca te go r ie s  could be scored  in  a d d i t i o n  to  one o th e r  sub­
ca tego ry  within the same i n t e r v a l ,  s ince th e s e  r e p r e s e n t  momentary 
a c t i v i t i e s  almost  i n v a r i a b l y  preceded or  fol lowed by o the r  manual 
a c t i v i t i e s  w ith in  a 2-second i n t e r v a l .
The 2-second o b s e r v a t i o n  i n t e r v a l  r e s u l t e d  in an average 70 to 75 
i n t e r v a l s  per  f i l m ,  with  each i n t e r v a l  r e p r e s e n t in g  10 behav ior  codes.
A t o t a l  of  approx im ate ly  90,000 d a ta  po in t s  were c o l l e c t e d  over the 
course  of  the p r o j e c t .
Observer R e l i a b i l i t y
Observer R e l i a b i l i t y  was a ssessed  on 20% o f  the  f i lms analyzed ,  
using the  formula 100 x (# agreements/# agreements + d isagreements) .
An agreement c o n s t i t u t e d  the  same subcategory s co re  with in  the  same 
i n t e r v a l  by both o b s e rv e r s .  R e l i a b i l i t y  was a s ses sed  fo r  each s u b je c t  
and f o r  each behav ior  c a t e g o ry .  A f te r  a t  l e a s t  80% r e l i a b i l i t y  was
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achieved per  s u b j e c t ,  pe r  ca t e g o ry ,  the remaining f i lm s  fo r  each sub jec t  
were randomly ass igned  to  the two obse rve rs ,  with  Observer  1 scor ing  60: 
o f  the f i l m s .  R e l i a b i l i t y  s c o re s  appear in Appendix C.
Films were f i r s t  viewed con t inuous ly  a t  normal speed (24 f p s ) ,  then 
con t inuous ly  a t  slow speed (18 f p s ) ,  and f i n a l l y  they were analyzed a t  
the  slower speed,  s topp ing  the  f i lm  a t  the au d i to ry  cue every two seconds 
to  ad m in i s t e r  the o b s e rv a t i o n a l  code. Observers could rewind the f i lm 
to  review i n t e r v a l s  whenever necessary  and could review an in t e rv a l  a t  
normal speed i f  t h i s  seemed h e l p fu l .  The behav ior  c a t e g o r i e s  t h a t  
caused the g r e a t e s t  i n t e r - o b s e r v e r  d i s p a r i t y  were the a ud i to ry  ones. 
Although these  were the most o b j e c t i v e  c a t e g o r ie s  ( s i n c e  aud i to ry  st imuli  
a re  e i t h e r  "on" or  " o f f ” ) ,  i t  was sometimes d i f f i c u l t  t o  determine which 
p a r tn e r  had made a sound or  when a sound began or ended ,  while viewing 
the f i lm  a t  slow speed and with co n s ta n t  s tops and s t a r t s .  There fore ,  
a l l  f i lms  were reviewed a second time a t  normal speed to  v e r i fy  aud i to ry  
ca tegory  s c o re s .  At t h i s  t ime a l s o ,  o the r  c a t e g o r i e s  were reviewed and 
i f  q u es t io n s  had a r i s e n  dur ing  the f i r s t  scor ing  p r o c e s s ,  they were 
s e t t l e d  a t  t h i s  t ime.
S t a t i s t i c a l  Analys is
For each s u b j e c t ,  the  da ta  were grouped i n t o  t h r e e  Phases (A, B, 
and C), each r e p r e s e n t in g  two month 's  worth o f  f i lmed obse rva t ions .  
U nfo r tuna te ly ,  the number of  observa t ions  d i f f e r e d  a c ro s s  Phases,  with 
most ob s e rv a t io n s  made in  Phase A fo r  purposes of  the  observa t iona l
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code development,  and fewest i n  Phase C, which encompassed only the 
two fol low-up v i s i t s  ( see  Table 4 ,  p. 34) .  Within each Phase,  data 
were subdivided in to  "Toy" versus "No Toy" c ond i t ions .
The da t a  were f i r s t  analyzed f o r  f requency o f  behav io rs ,  using 
the  BMDP-2F Frequency Count Routine.  The raw f r equenc ie s  revea led  
t h a t  a number o f  the behavioral  s u b c a te g o r ie s  did not  occur in s u f f i c i e n t  
number ac ross  s u b je c t s  to warrant more complex ana ly se s .  Hence, the 
d ec i s io n  was made to  collapse the fol lowing  subca tegor ie s  of  behavior:  
S ubce tegor ies  combined to form Category
Maternal T a c t i l e :  Maternal Touch
Caress 
R e s t r a in  
D i r e c t
Maternal Audiiory-Vocal: Maternal Voca l iza t ion
L i n g u i s t i c ,  pos i t ive  
L i n g u i s t i c ,  negative 
L i n g u i s t i c ,  o th e r  
Nonlingui s t i c
In f a n t  Auditory-Vocal:  I n f a n t  V oca l iza t ion
L i n g u i s t i c  
N o n l in g u i s t i c
In each o f  t h e se  th r e e  c a t e g o r ie s ,  one subcategory predominated,  but 
the lower-f requency  subcategor ies  occurred  with s u f f i c i e n t  frequency 
t h a t  i t  was cons idered  prudent t o  inc lude  them in a n a ly se s ,  even though 
they could not  be analyzed in d i v i d u a l l y .  The remaining low-frequency 
s u b c a t e g o r i e s ,  which could not  be meaningfully combined with o the r  sub­
c a t e g o r i e s ,  were excluded from f u r t h e r  a n a l y s i s .  At t h i s  p o in t ,  a d d i ­
t i o n a l  frequency  counts were made o f  a s e l e c t  group of  concurren t  
behav iors  which a re  l i s t e d  below, with t h e i r  d e f i n i t i o n s .
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Concurrent  V oca l i za t ion :  Maternal V ocali za t ion  +
In fa n t  Voca liza t ion
Maternal High-Involvement S t a t e :  Maternal Voca li za t ion  +
Maternal Touch
Maternal Low-Involvement S t a t e :  No Maternal A c t iv i ty
In f a n t  Low-Involvement S ta t e :  No Manual A c t iv i ty  +
No Approach/Avoidance +
No Facial  Expression + 
No Voca liza t ion  +
No Nonvocal Sound
Maternal Behavior P a t t e rn s  (All combinations of 
maternal  behavior  c a t e g o r i e s )
The ind iv idua l  behavior c a t e g o r i e s ,  Concurrent  V o ca l i za t io n s ,  and 
the Involvement S ta te s  were subsequently analyzed f o r  cyc l ic  p a t te rn s  
and in te rdependenc ies  over time us ing a lagged condi t iona l  p r o b a b i l i ­
t i e s  program. "LAGS," developed by S acke t t  (1979). This nonparametric 
technique  compares the con tingent  p r o b a b i l i t y  o f  a t a r g e t  behavior,  
given th e  an teceden t  occurrence o f  a c r i t e r i o n  behavior a t  any s p e c i f i e d  
time or  evenc l a g ,  with  i t s  expected or noncontingent  p r o b a b i l i t y  of 
occurrence  over an e n t i r e  s e r i e s  o f  s equen t i a l  obse rva t ions .  Z-scores 
a re  computed to  assess  the s ig n i f i c a n c e  of  th e  d i f f e re n c e  between the 
c o n d i t i o n a l ,  or observed p r o b a b i l i t y  (Pg) and the uncond i t iona l ,  o r  
expected p r o b a b i l i t y  (P ^ ) .  Lag p r o f i l e s  may then be p lo t t e d  to i l l u s ­
t r a t e  the  a u to -c on t inge nc ie s  w ith in  behaviors  o r  th e  c ro s s -con t ingenc ies  
between behav iors  over any number of  event or  time lags.  Since the  
obse rva t ion  i n t e r v a l s  used in t h i s  s tudy  were o f  uniform d u ra t i o n ,  
s ince  t h e  i n t e r v a l  was s h o r t e r  than the du ra t ions  of  most behaviors
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s co red ,  and s ince  only  one even t  was scored  per ca tegory  per  i n t e r v a l ,  
t h e re  was no p r a c t i c a l  d i f f e r e n c e  between t ime and even t  l a g s .  For 
s i m p l i c i t y ' s  sake ,  t h e r e f o r e ,  the  data were analyzed as even t  d a t a ,  and 
th e  program was s e t  t o  lag from a l l  occur rences  o f  c r i t e r i o n  behaviors  
( " l e v e l - t r i g g e r e d " ) .
This technique i s  ex t remely  c o s t l y  and e a s i l y  produces unmanage­
ab le  amounts of  d a t a .  Fur thermore ,  " f i s h i n g  exped i t ions"  i n t o  the 
dependencies o f  a l a rg e  number o f  behav iors  emit ted  by i n t e r a c t i n g  
in d iv id u a l s  a r e  bound to  y i e l d  numerous chance r e l a t i o n s h i p s .  There­
f o r e ,  the LAGS ana lyses  were used only to  i n v e s t i g a t e  p a i r s  o f  behaviors 
which were expected to  be h igh ly  te mpora l ly  r e l a t e d ,  e i t h e r  by v i r t u e  
o f  the t h e o r e t i c a l  assumpt ions  o f  the i n v e s t i g a t i o n ,  or  as the  r e s u l t  
o f  ac tua l  obse rva t ions  of  the  m o th e r - in f a n t  i n t e r a c t i o n s .  Thus,  a very 
l im i t e d  s e t  o f  c r o s s - c o n t in g e n c ie s  was examined. These were:
C r i t e r io n  Behavior_______________________ Target  Behavior_________
Maternal Low-Involvement S ta te  
Maternal High-Involvement S t a t e
Maternal V oca l i za t ion
Maternal V oca l i za t ion  
Maternal Touch 
Maternal Nonvocal Sound
In fan t  Low-Involvement S ta te
In fan t  V o c a l i z a t i o n ,
In fant  Smile,
In fan t  Manipulate Toy
I n fa n t  V oca l i za t ion
I n fa n t  V oca l i za t ion  
In fa n t  Low-Involvement S ta t e
In f a n t  Low-Involvement S ta t e
I n f a n t  V oca l i za t ion  
In f a n t  P o s i t i v e  Fac ia l  (Smile)  
I n f a n t  Gesture 
In fa n t  Reach f o r  Toy 
I n f a n t  Manipulate Toy 
I n f a n t  Nonvocal Sound
Maternal High-Involvement S ta te




C r i t e r i o n  Behavior T a rg e t  Behavior
I n f a n t  Ges ture  Maternal V oca l i za t ion
Maternal  Touch
I n f a n t  Reach f o r  Toy Maternal  V oca l iza t ion
I n f a n t  Nonvocal Sound Maternal  Touch
Maternal  Nonvocal Sound
C er ta in  LAGS ana lyse s  could not  be c a r r i e d  out  f o r  p a r t i c u l a r  sub jec t s  
in p a r t i c u l a r  Phases or  c o n d i t io n s  i f  the raw f requency  o f  the c r i t e r i o n  
behavior was too low (minimum frequency = 30) o r  i f  the  expected proba­
b i l i t y  of  a t a r g e t  behav io r  was to o  low (minimum = .05 ) .  C er ta in
behaviors occurred  almos t  e x c l u s i v e ly  in the Toy c o n d i t io n s  and had to 
be analyzed i i  Toy sequences s e p a r a t e ly  in o rd e r  to  b o l s t e r  t h e i r  
expected p r o b a b i l i t y  to a c c ep tab le  l e v e l s .  T h e re fo re ,  i f  e i t h e r  c r i -  
t e r i o n  or  t a r g e t  behav ior  was Maternal Nonvocal Sound, I n f a n t  Reach fo r  
Toy, I n fa n t  Manipulate Toy, or  I n f a n t  Nonvocal Sound, the  LAGS ana lys i s  
was conducteo on ly  on the  Toy sequences w i th in  a Phase.  The remaining 
behaviors  were analyzed a c ro s s  Toy and No Toy s e s s i o n s  combined f o r  
each Phase.  All  LAGS ana ly se s  were c a r r i e d  ou t  with  la g s  o f  one i n t e r ­
val  ( l a g - 1 )  as well as  with  la gs  of  f i v e  i n t e r v a l s  ( l a g -5 )  and were 
c a r r i e d  out  f o r  15 lags  (30 seconds fo r  lag-1 and 150 seconds f o r  la g-5) .  
The l a g -5  ana lyse s  were s e t  to average the  c o n d i t io n a l  p r o b a b i l i t i e s  
ac ross  each lag  of  f i v e  i n t e r v a l s .
The da ta  genera ted  by t h i s  s tudy  were very  d i f f i c u l t  t o  manage 
excep t  d e s c r i p t i v e l y .  The measurement o f  c o n c u r r e n t  behaviors  and the 
i n e q u a l i t y  of  ob s e rv a t io n s  across  s u b j e c t s .  Phases and cond i t ions
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combined to  make the meaningful a p p l i c a t i o n  o f  t e s t  s t a t i s t i c s  impos­
s i b l e .  Given the  extreme d i s p a r i t y  among the s u b je c t s  in  terms of  age,  
locomotor a b i l i t y ,  v i s u a l  impairment,  and s o c i a b i l i t y ,  the  data seem 
most s e n s ib ly  viewed a s  f i v e  i n t e n s e  case s t u d i e s .  Visual  in spec t ion  
o f  the  lag p r o f i l e s  and behavior  f requency t a b l e s  f o r  each s u b je c t  may 
provide  the most f r u i t f u l  grounds f o r  i n t e r p r e t a t i o n  of  the da ta .
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Result s
Only d a ta  from ind iv idua l  mothers and in f a n t s  a re  presented  in 
t h i s  s e c t i o n .  All t a b l e s  and d i scuss ion  comparing da ta  across  s u b jec t  
p a i r s  occur in  the  Discussion and Conclusions s ec t ion .  Pre-  and p o s t ­
p r o j e c t  s co res  f o r  the  Ca l l ie r -A zusa  s u b sc a le s  are d isp layed  in Appen­
dix D (pp.  233 -  2 4 3 ) ,  and behaviora l  d e s c r ip t i o n s  of a l l  new ges tu res  
produced by each s u b je c t  on f i lm  appear in Appendix E (pp. 244 -  253 ). 
Lag p r o f i l e s  f o r  the  au tocontengencies  o f  ind iv idua l  i n f a n t  and maternal 
behav iors  and concu r ren t  v o c a l i z a t io n s  a r e  g r a p h ic a l l y  d isp layed  in a 
s e r i e s  of  f i g u r e s  in Appendix F (pp.  254 -  265) .
The da ta  f o r  each m o th e r - in fan t  p a i r  a r e  t r e a te d  s e p a r a t e l y ,  and 
t a b le s  and f i g u r e s  r e l a t e d  to the se  da ta  appear  fo l lowing the Data 
Summary fo r  each p a i r .  The t a b l e s  d i s p l a y  occurrence r a t e s  fo r  the  
o r i g i n a l l y  scored  behavior  c a t e g o r i e s ,  and f o r  the in d iv idua l  behaviors 
and behavior  s t a t e s  sub jec ted  to  LAGS a n a l y s i s .  Addit ional  t a b le s  
p r e s e n t  the t r a n s i t i o n a l  p r o b a b i l i t i e s  between mother and in f a n t  and 
i n f a n t  and mother behav iors  a t  the  f i r s t  l a g .  All observed and expected 
p r o b a b i l i t i e s  r epo r te d  in the t e x t  a re  a s s o c ia t e d  with z - sco res  ^ . 3 0 ,  
i n d i c a t i n g  a t w o - t a i l e d  pCOOl. This  very s t r i n g e n t  c r i t e r i o n  fo r  
s i g n i f i c a n c e  was adopted in  an e f f o r t  to  minimize the  very high proba­
b i l i t y  of  Type-1 e r r o r  engendered by the  LAGS a n a l y s i s .  In the  t e x t ,
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P, r e f e r s  to  the  observed (or  cond i t iona l  p r o b a b i l i t y  a t  lag . P,
Ln n l"^2
r e f e r s  to  the  observed p r o b a b i l i t y  averaged a c ro s s  l a g  through lag .
"l "2
All lag p r o f i l e s  a r e  g r a p h i c a l l y  d isp layed  in the s e r i e s  o f  f ig u re s  
fol lowing the  da t a  t a b l e s  fo r  each pa i r .  The lag-5  p r o f i l e s  added very 
l i t t l e  in form at ion  beyond t h a t  obta ined from in spec t ion  o f  the lag-1 
p r o f i l e s .  However, o c c a s i o n a l l y  a low-frequency c r i t e r i o n  behavior 
which could not  be analyzed  a t  the s i n g l e - i n t e r v a l  lags  could be analyzed 
a t  the  f i v e - i n t e r v a l  lags  ( s in c e  more da ta  a re  analyzed a t  each l a g ) .
Only in the se  cases  a re  l ag-5  p r o f i l e s  p l o t t e d  o r  d i s c u s s e d .
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P a i r  A
In fa n t  A was 11 months of age  a t  i n i t i a l  obse rv a t io n ,  and had j u s t  
begun a t te n d in g  th e  Child Study Cente r  (CSC) Preschool Program. She 
had no u s e fu l  v i s i o n ,  su f fe red  from g e n e ra l i z e d  hypotonia,  and was 
developmenta l ly de layed  in a l l  a r e a s .  She s a t  only with suppor t ,  had 
poor head c o n t r o l ,  and would hold o b je c t s  on ly  p a s s iv e l y ,  and f o r  no more 
than a few seconds .  Though she d id  not r e a c t  adverse ly  to  ad u l t  a t tempts  
to  i n t e r a c t  with  h e r ,  she seemed happy to  be l e f t  a lone ,  p laying with her  
hands and babb l ing .  I n t e r e s t i n g l y ,  she demonstra ted e x c e l l e n t  head tu rn  
and eye o r i e n t a t i o n  t o  auditory cu es ;  t h e s e  a b i l i t i e s ,  combined with the 
appeal o f  her  enormous blue eyes (which showed no a b e r r a n t  movements), no 
doubt made en f a c e  in t e r a c t io n s  w i th  her  somewhat more "normal" than with 
most b l ind  i n f a n t s .
I n f a n t  A responded rapidly to  tw ice-weekly  ses s ions  a t  CSC and 
to  home programs,  making steady progress  over the  course of  the  p r o j e c t .  
A f t e r  s ix  months ( a t  almost  17 m o . ) ,  she was p lay ing  with her hands a t  
m id l in e ,  and played  independent ly  with  t o y s .  She could s i t  unsupported 
i n  a high c h a i r ,  would tuck her legs  under her  and rock in  a crawling 
p o s i t i o n ,  and moved around the f l o o r  a l i t t l e  by r o l l i n g  and scoo t ing .
Her a u d i to r y  l o c a l i z a t i o n  s k i l l s  were e x c e l l e n t  and manual e x p lo ra to ry  
behav ior  was becoming more purposeful and f r e q u e n t .  She vocal ized
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loud ly  and f a i r l y  f r e q u e n t l y ,  producing a b e l ly  laugh t h a t  never f a i l e d  
t o  s u r p r i s e  the  na ive obse rve r .  She seemed to unders tand  a few verbal 
phrases  and responded to vocal  in t o n a t i o n .  However, she remained a 
p a s s iv e  baby with genera l  developmental  de lays.
Tables 5 and 6 (pp.  55 and 56) p re sen t  the p ro p o r t i o n a l  occurrences  
o f  each o f  the  o r i g i n a l l y  scored behaviors  f o r  P a i r  A. Notab le  i s  the 
l a c k  of  Spontaneous Manual Ges tures  and the high r a t e  of  Touch S e l f  on 
the  p a r t  o f  the  i n f a n t ,  and th e  lack  of  Vocal I m i t a t i o n s  by both mother 
and in f a n t .
Table 7 (p. 57) p r e s e n t s  p ropor t iona l  occurrences  fo r  P a i r  A o f  t h e  
11 c a t e g o r i e s  chosen fo r  i n t e n s i v e  a n a l y s i s .  Lag-1 c o n d i t io n a l  proba­
b i l i t i e s  f o r  In f a n t  A behav io rs  appear in Table 8 (p.  58 ) ,  f o r  Maternal 
behav iors  appear in Table 9 (p .  5 9 ) ,  and f o r  r e c i p r o c a l  Involvement 
S t a t e s  appear in Table 10 (p.  60) .  F igures  1-8 (pp.  61 - 68) g raph i ­
c a l l y  d e p i c t  c ro s s - c o n t in g e n c i e s  found in P a i r  A i n t e r a c t i o n a l  sequences.
The Mother 's  E f fe c t  on t h e  I n f a n t :  P a i r  A
Maternal T a c t i l e  Behavior ( see  Fig.  1,  p. 61 ) .  The r a t e  of  Maternal 
Touching was ex t remely  h igh  (a  mean o f  100% f o r  No-Toy i n t e r v a l s  and 76% 
fo r  Toy i n t e r v a l s ) ,  due to  the  i n a b i l i t y  o f  I n f a n t  A to suppor t  h e r s e l f  
in  any s o r t  o f  u p r ig h t  p o s i t i o n .  The only apparen t  e f f e c t  o f  t h i s  be­
h av io r  was a p e r s i s t e n t  dec re a se  in In f a n t  Toy Manipulat ion  in Phase C 
(P l i  = .107).
Maternal Auditory/Voca l  Behavior (see F ig .  2 ,  p. 62 ) .  Maternal
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V o c a l i z a t io n s  appeared in a mean o f  44% o f  i n t e r v a l s ,  with a mean of  70% 
in  No-Toy c o n d i t io n s  and 23% i n  Toy c o n d i t i o n s .  Following t h i s  c r i t e r i o n ,  
th e  p r o b a b i l i t y  o f  In fan t  Nonvocal Sounds in c re a s e d  a f t e r  a 20-sec .  
d e l a y  i n  Phase B (P[_-jq = .228).  The r e l a t i o n s h i p  could not be assessed  
in  Phase C. I n f a n t  V oca l iza t ions  were not  a f f e c t e d  in Phases A and B, 
b u t  t h e i r  p r o b a b i l i t y  decreased p e r s i s t e n t l y  in Phase C (P^^ = .306).
In Phase A, t h e  p r o b a b i l i t y  o f  I n f a n t  Smile was enhanced commencing 14 
seconds  fo l lowing the c r i t e r i o n  = . 0 9 3 ) ;  in  Phase B th e  enhancement 
o f  I n f a n t  Smile was immediate but  b r i e f  (P^-j = .154) ,  whi le  enhancement 
was immediate and su s ta ined  in  Phase C (P^^ = .157).  The r a t e  o f  I n f a n t  
Low-Involvement inc reased  c y c l i c a l l y  fo l low ing  Maternal V o ca l i za t io n  in 
Phase A (P^^ = .389) ,  and inc reased  p e r s i s t e n t l y  in  Phase C (P^^ =
.3 6 4 ) ,  with no r e l a t i o n s h i p  e v i d e n t  in  Phase B.
Maternal  Auditory/Nonvocal Behavior  ( s e e  Fig.  3, p. 63). Maternal 
Nonvocal Sounds occurred  in 74%, 55% and 39% o f  Toy sequences in  Phases 
A, B and C, r e s p e c t i v e l y .  The on ly  a p p a re n t  e f f e c t s  of  t h i s  c r i t e r i o n  
were de layed ,  c y c l i c a l  inc reases  in  In f a n t  Nonvocal Sound and Toy Mani­
p u l a t i o n  o c c u r r in g  a t  30 sec.  p o s t c r i t e r i o n  (P^^g = .397 f o r  Nonvocal 
Sound; P^^g = .397 fo r  Toy M anipula t ion)  in Phase C.
Maternal Low-Involvement ( see  F ig .  4 ,  p. 64). Maternal Low-Involve­
ment in c re a s e d  from 1% in Phase A t o  4% and 13% in Phases B and C, 
r e s p e c t i v e l y ,  co in c id in g  with t h e  i n f a n t ' s  in c re a sed  p o s tu ra l  c o n t r o l .
The l a g -5  p r o f i l e s  f o r  Phase B shows an immediate decrease  in I n f a n t  
V o c a l i z a t io n s  fo l lowing th i s  c r i t e r i o n  (P^^ = .036) ,  while  in Phase C
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(where a much h ig h e r  d e n s i t y  of  t h i s  c r i t e r i o n  o c c u r r e d ) ,  I n f a n t  
V oca li za t ions  showed a p e r s i s t e n t  in c re as e  a t  24 sec .  p o s t - c r i t e r i o n
(Pl i 2 = -521).
Maternal High-Involvement (see Fig.  4 ,  p. 64). Mother A showed 
High-Involvement in  a mean o f  42% o f  a l l  i n t e r v a l s .  The r a t e  o f  Infant 
Voca li za t ions  fo l lo w in g  t h i s  behavior  was u n a f f e c t e d  in Phases A and B, 
bu t  was depressed  i n  Phase C (P^^ = .298).  High Maternal Involvement 
was fol lowed by c y c l i c  inc reases  in In f a n t  Low-Involvement in Phase A 
(P^^ = .386) and by p e r s i s t e n t  inc reases  in t h i s  s t a t e  in Phase C (P^^ = 
.387).
The I n f a n t ' s  E f f e c t  on the  Mother: P a i r  A
I n f a n t  Auditory/Nonvocal  Behavior (see  Fig.  5,  p. 65).  In fan t  A's 
a b i l i t y  to  produce Nonvocal Sounds inc reased  along with  her  a b i l i t y  to 
manipulate to y s ,  o c c u r r in g  in  9%, 14% and 29% o f  Toy sequences in  Phases 
A, 8 and C, r e s p e c t i v e l y .  This c r i t e r i o n  was fol lowed by decreases  in 
Maternal Touch in a l l  Phases (P^^ = .756 fo r  Phase A; P^^^ = .752 for 
Phase B; P^^ = .129 f o r  Phase C). Maternal Nonvocal Sound showed 
c y c l i c a l  d ep re s s io n s  p o s t - c r i t e r i o n  in  Phase A (P^^ = .537) and in Phase 
B ( P l i 5 = .376) ,  with  an immediate bu t  t r a n s i t o r y  dec re ase  in Phase C 
(P l i  = .242).
In f a n t  Auditory/Vocal  Behavior (see Fig.  6 ,  p. 66). In f a n t  Vocali­
z a t i o n s  occurred in  an average of  30% of a l l  i n t e r v a l s .  Maternal Touch 
in c reased  in a c y c l i c a l  fash ion  fol lowing t h i s  c r i t e r i o n  in  Phases A
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= .983) and B = . 9 5 6 ) ,  but  no c l e a r  r e l a t i o n s h i p  appeared in 
Phase C. Maternal  V oc a l i z a t io n s  were depressed  f o r  6 sec.  p o s t - c r i t e r i o n  
in  Phase A (P^^ “ .325) .  In Phase B, Maternal V oca l i za t ions  showed 
c y c l i c a l  in c re a s e s  (P^^ = .744 ) ,  whi le  in Phase C, Maternal Vocali za t ions  
showed c y c l i c a l  decreases  (P^^ = .224).  In Phase C, I n f a n t  Vocali za t ions  
were fo l lowed by c y c l i c a l  inc re a se s  in  Maternal Nonvocal Sounds = 
.488 ) ,  which r e f l e c t  a c y c l i c  au tocontingency  o f  t h i s  Maternal behav ior .
I n f a n t  P o s i t i v e  F ac ia l  Expression (see F ig .  7,  p. 67) .  Infan t  A 
smiled in  an average 8% o f  t o t a l  i n t e r v a l s ,  and in 15% o f  No-Toy sequences 
versus 3% in  Toy sequences.  In f a n t  Smiles were followed by an immediate 
t r a n s i t o r y  dec re a se  in Maternal Touch in  Phase A (P^^ = .838) and p e r ­
s i s t e n t  i n c re a s e s  in Maternal Touch in Phases B (P^^ = .976) and C (P^^
= 1.000).  Maternal  V o ca l i za t io n s  showed p e r s i s t e n t  inc re a s e s  post-  
c r i t e r i o n  a c ro s s  a l l  Phases (P^^ = .514 fo r  Phase A; P^^ = .929 fo r  
Phase B; Pĵ -j = .409 f o r  Phase C).
I n f a n t  Spontaneous Manual Ges tu re . I n f a n t  A produced Manual Ges­
t u r e s  in  on ly  1% o f  t o t a l  i n t e r v a l s ,  too r a r e l y  t o  be sub jec ted  to LAGS 
a n a ly se s .
In f a n t  Manipulate Toy (see  F ig .  8,  p. 68) .  In f a n t  A's  r a t e  of  Toy 
Manipulat ion inc reased  from 9% to 13% to  29% ac ro ss  the t h r e e  Phases. 
Maternal Touch fo l lowing t h i s  c r i t e r i o n  showed p e r s i s t e n t  decreases in  
Phases A (P^^ = .789) and C (P^j = .133) ,  and ac ro ss  the f i r s t  10 sec.  
o f  Phase B in the  lag -5  p r o f i l e  (^lI-S  “ -GT9)' Rate o f  Maternal V oca l i ­
z a t io n s  was depressed  a t  20 sec. fol lowing Toy Manipulat ion in Phase A
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(Plio = .176) .  No r e l a t i o n s h i p  between these behav iors  was found in 
Phase C, and a n a l y s i s  was n o t  ap p ro p r ia t e  in Phase B. Maternal  Nonvocal 
Sounds fo l lowing t h i s  c r i t e r i o n  showed c y c l i c a l  a l t e r n a t i o n s  o f  de­
c rea se s  and i n c re a s e s  in Phase A (P^^ = .500),  w h i le  in Phase B, the 
lag-5  p r o f i l e  showed an i n c re a s e  ac ross  the second 10 s e c .  (P^S-io "
.706).  In Phase C, Maternal  Nonvocal Sounds were depressed  f o r  12 sec.  
p o s t - c r i t e r i o n  (P^^ = .200) .
In fan t  Reach f o r  Toy. Although In fan t  A 's  a u d i to ry  l o c a l i z a t i o n  
was good, she did  n o t  seem to  reach on sound cue.  Her r a t e  o f  Reach fo r  
Toy was an average  0% ac ro ss  a l l  Phases.
In fan t  Low-Involvement (see  Fig.  4,  p. 64).  In fan t  Low-Involvement 
occurred a t  an average  r a t e  of 11% a c ro s s  Phases ,  with a 37% r a t e  in No- 
Toy and a 20% r a t e  in  Toy c o n d i t io n s .  In a l l  phases ,  t h i s  s t a t e  was 
followed by an in c re as ed  p r o b a b i l i t y  of  Maternal High-Involvement (P^g = 
.446 for  Phase A; Pj^g = .719 f o r  Phase B; Pj  ̂ = .800 f o r  Phase C) , which 
became in c r e a s i n g l y  p e r s i s t e n t  across  Phases.
Concurrent V o c a l i z a t io n s :  P a i r  A
Concurrent  V o c a l i z a t io n s  occurred  in  9%, 14% and 10%, r e s p e c t i v e l y ,  
o f  Phases A, B and C fo r  P a i r  A. This coac t ive  v o c a l i z a t i o n  showed c y c l i ­
cal  au tocon t ingenc ies  in a l l  t h re e  Phases (see Appendix F,  p. 265).
Data Summary: P a i r  A
In fan t  A was on the whole ext remely pass ive  and unrespons ive fo r  her 
age,  but she showed c o n s id e ra b le  improvement over the course  of  the
52
p r o j e c t  (by the end of  which she was almost  17 mo. o f  age).  Her mani­
p u l a t i v e  s k i l l s  improved and inc reased  re spons iveness  to Maternal 
V o c a l i z a t io n s  was manifested in th e  in c re a s in g ly  r a p id  Smile r e sponse ,  
with  a d e c r e a s e  in V ocali za t ion  and an inc re ase  in In fan t  Low-Involve­
ment s t a t e s  i n d i c a t in g  increased  a t t e n d in g  s k i l l s  by Phase C. An 
in c re a s e  in  p r o - a c t iv e  behavior was evidenced by the  p rogress ion  from 
a Phase B dec re a se  in V oca l iza t ion  fo l lowing Maternal High-Involvement 
to  a de layed  inc re ase  30 sec.  a f t e r  t h i s  Maternal s t a t e  in Phase C. By 
t h i s  l a s t  Phcse,  Maternal High-Involvement was fo l lowed by p e r s i s t e n t l y  
high r a t e s  o f  In fan t  Low-Involvement, with an e q u a l ly  s trong  p a t t e rn  of  
in c re a s e s  in  th e  re v e r s e  r e l a t i o n s h i p .  In fan t  A 's  p a s s i v i t y  was r e ­
f l e c t e d  in  a high r a t e  of  Low-Involved s t a t e s .
Mother A responded to her  i n f a n t ' s  p a s s i v i t y  with a r a t h e r  high 
leve l  o f  a c t i v i t y .  Although in d iv id u a l  behav ior r a t e s  did no t  d i s t i n ­
guish  t h i s  mother from the o t h e r s ,  a look a t  he r  t y p i c a l  behav ior com­
b in a t io n s  does (see Table 36, p . 173). Maternal Low-Involvement s t a t e s  
v i r t u a l l y  never  occurred a t  f i r s t .  In Phases A and B, three-component  
combinations of  Nonvocal, Vocal and T a c t i l e  behav io r  occurred  in 14% and 
13% o f  t o t a l  i n t e r v a l s .  By Phase C, when In fa n t  A had developed a 
l i t t l e  more pos tu ra l  independence,  Maternal Low-Involvement s t a t e s  
appeared in  13% of i n t e r v a l s ,  w hile  the  three-component  p a t t e r n  dropped 
to  7% o f  i n t e r v a l s .
Mother A did  show an a t t e n u a t i o n  o f  a c t i v i t y  leve l  fo l lowing he r  
i n f a n t ' s  Toy a c t i v i t i e s ,  g e n e ra l ly  decreas ing  T a c t i l e  and Nonvocal
53
s t im u l a t i o n .  Her response  to  In f a n t  Smile became very s t rong  by Phase 
B, with p e r s i s t e n t  Vocal and T a c t i l e  a c t i v i t y .  Her response  to In fan t  
V oca l iza t ions  f l u c t u a t e d  c o n s id e ra b ly ,  however, showing no c o n s i s t e n t  
Vocal response ,  and a curious  i n c re a s e  in  Nonvocal Sounds fol lowing 
I n fa n t  V oca l i za t ions  in Phase C. Concurrent  V o ca l i za t io n s  occurred  a t  a 
f a i r l y  cons tan t  r a t e  ac ro s s  the  Phases ,  dem ons t ra t ing  c y c l i c a l  au to ­
c on t ingenc ies .
The general  impression i s  of  a p e r lo c u t io n a r y  i n f a n t  becoming i n ­
c r e a s in g ly  p r o -a c t iv e  and i n t e n t i o n a l  in m a n ip u la t iv e  s k i l l s ,  bu t  not in 
exp res s ive  s k i l l s .  The mother seemed to  respond more a p p r o p r i a t e l y  to 
her  i n f a n t ' s  manipula t ive  play (showing a t t e n u a t i o n  o f  High-Involvement 
s t a t e s )  than t o  ex p re s s iv e  behav io r ,  where th e  only c o n s i s t e n t  response 
was a s trong  r e a c t io n  to her i n f a n t ' s  s m i le s .
54
T a b l e  5 .  RAW DATA:
tnVI
PROPORTION OF INTERVALS CONTAINING EACH BEHAVIOR FOR INFANT A
PHASE A 
No Toys Tovs Total
PHASE B 
No Toys Toys Total
PHASE C 
No Toys Toys Tota l
l u r M i t l  btnnVlUKo
Nor.vocel Sound . n o .09 . 06 .00 .14 .07 .00 .29 .15
rT f ig u i s t i c  V o c a l i z a t i o n .00 .00 .00 .00 .00 .00 .00 OO .00
N o n ! i n q u i s t i c  V o c a l i z a t i o n .26 .26 .26 .30 .14 .22 .42 .41 .41
Vocal i m i t a t i o n  o f  Mother .00 .00 .00 .00 .00 .00 .00 .00 .00
T.eau G es tu re .00 .00 .00 .00 .00 .00 .00 . 0 0 .00
Inao o ro D r in te  Visual  O r i e n t a t i o n NA NA NA NA NA NA NA NA NA
P o s i t i v e  F ac ia l  Exp res s ion (S m i l e ) . 1 0 .03 .05 .19 .01 .10 .17 .04 .10
Nega t ive  F ac ia l  Express ion .00 .11 . 0 8 .08 .04 .06 .01 .13 .07
Spontaneous Manual G es tu re .00 .03 . 0 2 .00 .01 .01 .01 .01
Explore Space .00 .01 .01 .00 .07 .04 .04 .05 .04
E l i c i t e d  Manual G es tu re .00 .00 .00 . 0 0 .00 . 0 0 .00 . 0 0 .00
Reach f o r  Mother .00 .00 .00 .00 .00 .00 .04 . 0 0 .02
Reach f o r  Toy .00 .00 .00 . 0 0 . 0 2 .01 .00 .01 .00
R elease  Mother :on .00 .00 .00 .00 .00 .00 .00 .00
R elease  Toy .00 .01 .00 . 0 0 . 0 0 . 0 0 .00 . 0 0 . 0 0
Explore Mother .00 .00 .00 .00 .00 .00 .02 .00 .01
Explore  Toy .00 .01 .01 .00 .13 .06 .00 .05 .03
M anipu la te  Mother .00 .00 .00 . 0 0 .00 .00 .00 .00 .00
M anipu la te  Toy .00 .09 . 06 .00 .13 .06 .00 .29 .15
Hold Mother .00 .00 .00 .00 .00 .00 .01 .00 .00
Hold Toy .00 .22 .15 .00 .02 .01 . 0 0 . 0 0 . 0 0
Withdraw Hand from Mother .00 .00 .00 .00 .00 .00 .00 .00 .00
Withdraw Hand from Toy .00 .01 .01 .00 .06 .03 .00 .05 .03
Push Away Mother .00 .00 .00 .01 .00 .01 .01 .01 .01
Touch S e l f .26 .41 .37 .25 .26 .25 .42 .42 .42
Hand: O the r /N o th inq .76 .39 .50 .76 .35 .56 .49 .13 .31
Approach Mother . 0 0 .00 .00 .01 .00 .01 .01 .02 .02
Avoid Mother .00 .00 .00 .01 .00 .01 .01 .00 .00
Toy S te r e o t y p y .00 .00 .00 .00 .00 .00 .00 .00 .00
Body S te r e o ty p y .00 .00 .00 .00 .00 .00 .00 .00 .00
S e l f -A b u s iv e  S te r e o t y p y .00 .00 .00 .00 .00 .00 .00 .00 .00
T able  6 .  RAM DATA: PROPORTION OF INTERVALS CONTAINING EACH BEHAVIOR FOR MOTHER A
PHASE A PHASE B PHASE C
No Toys Toys To tal  No Toys Toys Tota l  No Toys Toys Total
MATERNAL BEHAVIORS
Caress .20 .06 .10 .05 .00 .02 .41 .23 .32
R e s t r a i n .03 .05 .05 .02 .06 . .04 .03 .03 .03
T a c t i l e  D i r e c t i o n .76 .79 .78 .93 .78 .86 .56 .27 .41
Visual  D i r e c t i o n NA NA NA NA NA NA NA NA NA
P o s i t i v e  L i n g u i s t i c
V o c a l i z a t i o n .00 .01 .01 .00 .01 .00 .00 .00 .00
Negative  L i n g u i s t i c
V o c a l i z a t i o n .00 .00 .00 .00 .00 .00 .00 .00 .00
Other L i n g u i s t i c
V o c a l i z a t i o n .47 .20 .28 .88 .21 .54 .45 .11 .28
N o n ! i n q u i s t i c
V o c a l i z a t i o n .19 .05 .10 .05 .09 .07 .07 .01 .04
Vocal I m i t a t i o n
of  I n f a n t .00 .01 .01 .01 .01 .01 .01 .00 .00
Nonvocal Sound .15 .74 .56 .12 .55 .33 .12 .39 .26
Table  7 . BEHAVIOR CATEGORIES SELECTED FOR LAGS ANALYSES: PAIR A
(PROPORTION OF INTERVALS CONTAINING EACH BEAHVIOR CATEGORY)
Phase A Phase B Phase C
No Toy Toy Tota l No Toy Toy Total No Toy Toy Total
INFANT BEHAVIORS:
Nonvocal Sound .00 .09 .06 .00 .14 .07 .00 .29 .15
V o c a l i z a t i o n .26 .26 .26 .30 .14 .22 .42 .41 .41
P o s i t i v e  F ac i a l  (Smile) .10 .03 .05 .19 .01 .10 .17 .04 .10
Manual G es tu re .00 .03 .02 .00 .01 .00 .01 .01 .01
M an ipu la te  Toy .00 .09 .06 .00 .13 .06 .00 .29 .15
Reach f o r  Toy .00 .00 .00 .00 .02 .01 .00 .01 .00
Lov/-Involvement S t a t e .46 .26 .32 .40 .30 .35 .25 .05 .15
MATERNAL BEHAVIORS:
T a c t i l e .99 .90 .93 1.00 .84 .92 1.00 .53 .76
V o c a l i z a t i o n .66 .26 .39 .93 .31 .61 .52 .12 .32
Nonvocal Sound .15 .74 .56 .12 .55 .33 .12 .39 .25
Lov/-Involvement S t a t e .00 .02 .01 .01 .07 .04 .01 .25 .13
High Involvement S t a t e .38 .60 .29




T a c t i l e
00 Auditory/Vocal  <c
Pq : INFANT’S RFMAVinR AT IMTFRVAL X
A ud i to ry  Audi tory  P o s i t i v e  Manual Manipu- Roach 











T a c t i l e  .233 .109
Auditory/Vocal  .078 -  .251 . 15& +















Pq = Observed P r o b a b i l i t y  
+ = Pq> P ^ .  pi^.OOl 
- = P o < P p ,  Pr^.OOl
  = I n s u f f i c i e n t  o b s e rv a t io n s  fo r  a n a l y s i s .
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Table 9.
P A I R  k  THE l i J E A H T ' S  LIT E C T  ON H I C  MOTl l LU
P^: MOTHER'S nri'A'/IOR AT INTERVAL X
Audi Lory Audi Lory 
lüFAtiT'S HCIIAVIOR AT INTERVAL X-1 \  T.icLilo Vocal Nonvocnl
PHASE A Audi Lory/Noiu'ocal .756 - .537 -
Auditory/Vocûl  . 9 8 3 +  .337 .733
P o s i t i v e  F ac i a l  .838 - .514 + ------
Maiiual Ges tu re  ------  ------
Manipulate Toy .789 - .211 .500 -
Reach fo r  Toy----------------------------------------
PHASE B Audi tory/f lonvocal 
Audi tory/Vocal  
Posi Live F ac ia l  
Manual Ges tu re  
Manipula te Toy 
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Table  10. PAIR A: STATES OF INVOLVEMENT
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pQ = Observed P r o b a b i l i t y
t  = Pq> P e ’ P ^ - 0 0 1
P -  = P ^ < P g ,  p ^ . O O l  
  = I n s u f f i c i e n t  o b s e r v a t i o n s
F i g .  1 :  EFFECT OF MATERNAL TOUCH ON SELECTED INFANT BEHAVIORS: PAIR A
<T>
Phase CPhase
I n f a n t  V o c a l i z e
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. j
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Fiq .  2.  EFFECT OF MATERNAL VOCALIZATION ON SELECTED INFANT BEHAVIORS: PAIR A
Phase A Phase C Phase C
I n f a n t  V ocali ze
I n f a n t  Siaile
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F i g .  3 .  EFFECT OF MATERNAL NONVOCAL SOUND ON SELECTED INFANT BEHAVIORS: PAIR A
Phase DPhase A
I n f a n t  Smile
CT.
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o
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F i g .  4 .  STATES OF INVOLVEMENT: PAIR A
oi4^
Phase CPhase 3Phase A
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F i q .  5 .  EFFECT OF INFANT NONVOCAL SOUND ON SELECTED MATERNAL BEHAVIORS: PAIR A
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F i g .  7 .  EFFECT OF INFANT SMILE ON SELECTED MATERNAL BEHAVIORS: PAIR A
Phase CPhase BPhase A
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F i q .  8 .  EFFECT OF INFANT MANIPULATE TOY ON SELECTED MATERNAL BEHAVIORS: PAIR A
Phase ÇPhase BPhase A
1
O
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Materna l  Touch
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P a i r  B
In fan t  B was 15 months old a t  i n i t i a l  o b s e rv a t io n .  She demonstrated 
s t r i k i n g  behav io ra l  p a r a l l e l s  with  Urwin's s u b j e c t ,  J e r r y .  Born withou t  
e y e s ,  her  b l i n d n e s s  was e v id e n t  from the s t a r t ,  and educa t iona l  program­
ming began a t  4 months.  I n f a n t  B was by f a r  t h e  most advanced o f  the  
s u b je c t s  in terms o f  s o c i a l ,  motor and language s k i l l s .  At f i r s t  c o n ta c t ,  
she was t r y i n g  e a g e r ly  to  stand up and walk (a l though  she did  not  crawl 
y e t ) .  She would s tand  u n a s s i s t e d  momentari ly,  and as she began to  lo se  
her  ba lance ,  v.ould throw h e r s e l f  forward f e a r l e s s l y ,  g i g g l i n g ,  con f id e n t  
t h a t  she would be s a f e l y  caught .  She im i ta t e d  some words as well  as non- 
l i n g u i s t i c  v o c a l i z a t i o n s  such as coughing and sneez ing .  She could touch 
seve ra l  body p a r t s  and wave good bye on command, the  beg inning o f  a 
r a p i d l y  growing r e p e r t o i r e  of  e l i c i t e d  manual g e s tu r e s  t h a t  she performed 
a s  games. I n f a n t  B ' s  fam i ly  i n d ic a te d  t h a t  she was no t  very  i n t e r e s t e d  
In  t o y s ,  and f t  was obvious t h a t  her  d e l i g h t  In human c o n t a c t  was i n s a t i ­
a b l e .  By t h e  end o f  the  p r o j e c t .  In f a n t  B ( a t  21 mo.) had taken as many 
a s  s i x  s t e p s  by h e r s e l f  and had been " c ru i s in g "  around th e  house f o r  
s ev e ra l  months.  She had a l a rg e  r e p e r t o i r e  o f  e l i c i t e d  manual g e s tu r e s  
and could f i n d  many body p a r t s  on o th e r  people as well as  on her  own body. 
She " ta lked"  on t h e  te lephone ,  had a vocabulary  of  about  20 words used 
In up to  th ree -word  combinations ,  and comprehended about  40 words and
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phrase s .  She a l s o  sang and danced t o  music. An environmental v a r i a b l e  
t h a t  s e t  I n f a n t  B a p a r t  from th e  o t h e r  s u b j e c t s  was the  s ize  o f  he r  
fami ly .  She was r a i s e d  in  a l a r g e  extended fam i ly ,  as  th e  only baby out  
o f  a t  l e a s t  s i x  i n d i v i d u a l s  aged 16 o r  over ,  a l l  of  whom d e l ig h te d  in 
p lay ing  with  he r .  Thus, I n f a n t  B in t e r a c t e d  v i r t u a l l y  c e a s e l e s s l y  with 
a r e l a t i v e l y  l a r g e  number o f  people .  This  fami ly  s i t u a t i o n ,  combined 
with the  f a c t  t h a t  her  handicap was ev id en t  a t  b i r t h ,  no doubt c o n t r i ­
buted to  her  r a p i d  development.
Tables 11 and 12 (pp.  79 and 80) p r e s e n t  the r a t e s  o f  occurrence 
f o r  each o f  the  o r i g i n a l l y  scored behaviors  f o r  Pa i r  8. Notable fo r  
t h e i r  p resence  a r e  the  fo l low ing  behav io rs :  Caress and Vocal Im i ta t io n
by the  mother;  and L i n g u i s t i c  V o c a l i z a t i o n s ,  Vocal Im i t a t i o n s ,  Manipula­
t i o n  o f  Mother,  and E l i c i t e d  Manual Gestures  by the i n f a n t .  Table 13 
(p.  81) p r e s e n t s  p ro p o r t i o n a l  occur rences  f o r  P a i r  B o f  the 11 c a t e ­
g o r ie s  chosen f o r  i n t e n s i v e  a n a l y s i s .  Lag-1 con d i t io n a l  p r o b a b i l i t i e s  
f o r  I n f a n t  B behav io rs  appear  in Table 14 ( p . 82 ) ,  those  for  Maternal 
behav iors  appear in Table 15 (p.  83) ,  and those fo r  r e c ip ro c a l  Invo lve­
ment S ta t e s  appear  in Table 16 (p .  84).  F igures  9 - 1 8  ( p p . 85 - 9 4  ) 
g r a p h i c a l l y  d e p i c t  c r o s s - c o n t in g e n c i e s  demonstrated by sequences of  
i n t e r a c t i o n s  f o r  P a i r  B.
The Mother 's  E f f e c t  on the  I n f a n t :  P a i r  B
Maternal T a c t i l e  Behavior ( see  Fig.  9,  p.  85 ). Mother B touched 
her  i n f a n t  in a mean of  53% o f  th e  i n t e r v a l s  ( ranging from 21% to  78%), 
with means of  68% f o r  No-Toy sequences and 32% fo r  Toy sequences.  A
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marked o v e ra l l  drop in touching in Phase C (35% ac ro s s  cond i t ions )  was 
no doubt r e l a t e d  to  I n f a n t  B's  at ta inment of r e a l  m o b i l i ty  by th a t  
Phase.
Maternal Touch was fo l lowed by an in c re a s e  in  In fan t  Voca l iza t ions  
in Phase B a t  30 sec .  (P^^g = .341) .  In Phase C, an in c re a s e  in V oca l i ­
z a t i o n s  occurred a t  16 sec .  p o s t - c r i t e r i o n  (P^g = .299).  In Phase C, 
t h e  l a g -5  p r o f i l e  showed a c y c l i c i t y  con t inu ing  f o r  100 sec.  pos t ­
c r i t e r i o n .  Maternal Touch immediately inc reased  the  p r o b a b i l i t y  o f  
In f a n t  Smile f o r  a t  l e a s t  30 s e c .  p o s t - c r i t e r i o n  in  a l l  t h re e  Phases 
(P^^ = .305 f o r  Phase A; P̂ ^̂  = .309 fo r  Phase B; P|^  ̂ = .359 for Phase 
C). I n f a n t  Toy Manipulat ion decreased fo l lowing  Maternal Touch in 
Phases A (P^^ = .092) and B (P^^ = .262 a t  l a g - 5 ) ,  but showed a b r i e f
in c re a s e  a f t e r  18 s e c .  in Phase C. In f a n t  Peach f o r  Toy decreased
c y c l i c a l l y  in Phase A a t  8 s e c .  (P^^ = .096) and in Phase C increased  a t  
16 sec.  (P^g ~ .175) .  This probably r e f l e c t s  th e  growing independence 
o f  I n f a n t  B, who a t  th e  beginning  of the study  would abandon almost any 
toy  in  favor of  i n t e r a c t i n g  w i th  a person.
Maternal Auditory/Vocal  Behavior (see F ig .  10,  p. 86) .  Maternal 
Voca l iza t ions  occurred  in 47% t o  88% of  the i n t e r v a l s  (mean = 56%), with 
a mean o f  78% f o r  No-Toy and 53% for  Toy sequences.  I n fan t  8 was remark­
ab ly  unresponsive to  these  v o c a l i z a t i o n s ,  however.  In Phase A, Maternal 
V oca l iza t ion  presaged a delayed decrease in I n f a n t  Nonvocal Sound a t  26 
sec ,  p o s t - c r i t e r i o n  (P^^g = .123) and in In f a n t  Toy Manipulation a t  22
sec .  p o s t - c r i t e r i o n  (P^^^ = .098 ) ,  but o th e r  i n f a n t  behaviors were
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u n a f f e c t e d .  In Phase B, no i n f a n t  behaviors  were a f f e c t e d ,  while in  
Phase C, I n f a n t  Smile suddenly showed an in c r e a s e  p e r s i s t i n g  fo r  6 sec.  
p o s t - c r i t e r i o n  (P^^ = .365).  Maternal V oca l i za t ion  did not  a f f e c t  the 
p r o b a b i l i t y  o f  I n f a n t  Low-Involvement s t a t e s .
Materna l  Auditory/Nonvocal Behavior (see F ig .  11,  p. 87).  In the 
Toy c o n d i t i o n ,  th e  p ropor t ion  of i n t e r v a l s  c o n ta in in g  Maternal Nonvocal 
Sounds decreased  from 33% to 22% to  18% (mean = 24%) over Phases A, B 
and C, r e s p e c t i v e l y ;  while in the No-Toy c o n d i t i o n ,  the propor t ions  
inc reased  from 2% to  3% to  7% (mean = 4%) over th e  th r e e  Phases.  The 
low f requency  of  t h i s  behavior in Phase B prec luded  lag an a ly s i s .
In Phase A, Maternal Nonvocal Sounds were fol lowed by a p e r s i s t e n t  
in c re a s e  in  In fan t  Reach fo r  Toy (P^^ = .322) ,  as  was the case in Phase 
C (P^^ = .1 5 4 ) ,  where t h i s  r e l a t i o n s h i p  was c y c l i c a l .  Obviously,  In fan t  
B had developed reach- to -sound-cue  by the  s t a r t  o f  the  p ro je c t .  In 
Phase A, t h e  p r o b a b i l i t y  of  In fa n t  Manipulate Toy decreased immediately 
fo l lowing  Maternal Nonvocal Sound (P^^ = .093) ,  whi le  in  Phase C, i t  
showed an immediate inc rease  (P^^ = .179) t h a t  e x h i b i t e d  cyc l ica l  p roper ­
t i e s .  In Phase A, Maternal Nonvocal Sound was fol lowed by a decreased 
p r o b a b i l i t y  of  I n f a n t  Smile (P^^ = .017) ,  and by a delayed depress ion  o f  
t h i s  b eh av io r  a f t e r  18 sec.  in Phase C (P^g = .026 ) .  In Phase C, In fa n t  
Audi tory  Nonvocal Sounds exh ib i ted  c y c l i c a l  i n c re a s e s  following t h i s  
c r i t e r i o n .  The recu r rence  of  c y c l i c a l  responses  fo l lowing  t h i s  c r i t e r i o n  
r e f l e c t s  t h e  cy c l i c  au tocontingency o f  t h a t  ma ternal  behavior .
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Maternal Low-Involvement ( see  Fig.  12,  p. 88) .  The inc idence  o f  
Maternal Low-Involvement inc reased  from 10% in Phase A i n t e r v a l s  to  15% 
in Phase B and 25% in  Phase C, with a mean c f  32% in  Toy c o n d i t io n s  and 
8% in No-Toy c o n d i t i o n s .  In a l l  th ree  Phases ,  t h i s  c r i t e r i o n  proceeded 
a p e r s i s t e n t  dec re a se  in  I n f a n t  V oca l iza t ions  which was c y c l i c a l  in 
Phases A (P^^ = .106) and C (P^^ = .284) and p e r s i s t e n t  (over  140 s e c . )  
in  Phase B (P^^ = .124 ) .
Maternal Hiqh-Involvement (see Fig.  12, p. 8 8 ) .  Incidence  o f  
Maternal High-Involvement s t a t e s  decreased from 51% to 43% to  24% o f  the  
i n t e r v a l s  in Phases A through C. This c r i t e r i o n  proceeded c y c l i c a l  
inc reases  in  I n f a n t  V oca l i za t ions  in Phase A a f t e r  12 s e c .  (P^^ = .272).  
In Phase B, I n f a n t  V o c a l i z a t io n s  inc reased  a c ro s s  seconds 12-16 (P^g = 
.352);  and in Phase C, t h i s  behavior  showed an immediate c y c l i c a l  
inc rease  (P^^ = .277).  In Phase C, decreases  in I n f a n t  Low-Involvement 
s t a t e s  appeared a t  10 sec .  p o s t - c r i t e r i o n .
The I n f a n t ' s  E f f e c t  on the  Mother: P a i r  B
In fa n t  Auditory/Nonvocal  Behavior ( see  Fig.  13,  p. 89).  I n f a n t  B 
produced Nonvocal Sounds in 17% to  40% o f  the Toy i n t e r v a l s .  This 
c r i t e r i o n  was fol lowed by a c y c l i c a l  p a t t e r n  o f  in c re as ed  Maternal 
Nonvocal Sounds in Phase A (P^^ = .418),  bu t  n o t  in  Phases B or C. 
Maternal Touch decreased  immediately fo l lowing t h i s  c r i t e r i o n  in Phase A 
(P^^ = .3 6 2 ) ,  bu t  then inc reased  fol lowing second 22 (P^ti ~ .655).
In Phase B, no c o n s i s t e n t  r e l a t i o n s h i p  appeared between t h i s  c r i t e r i o n
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and Maternal Touch o r  V o c a l i z a t i o n ,  while in Phase C, Maternal Touch 
in c re a s e d  fo r  seconds 10 -  16 p o s t - c r i t e r i o n  (P^g = .361).
In f a n t  Auditory/Vocal  Behavior (see F ig .  14, p. 90). I n f a n t  B 
v oca l ized  for a mean 26% o f  a l l  i n t e r v a l s  with a mean of  33% in No-Toy 
sequences,  and 10% in Toy sequences.  Following t h i s  c r i t e r i o n ,  Maternal 
Touch increased  p e r s i s t e n t l y  in Phases A (P^-j = .744) and B (P^^ =
.731) ,  but not  in  Phase C (P^^ = .400) .  Maternal V oca l i za t ions  i n ­
c reased  p e r s i s t e n t l y  fo l lowing  t h i s  c r i t e r i o n  in Phases A (P^^ = .842) 
and C (P^j = .775),  and c y c l i c a l l y  in Phase B (P^g = .732).  Maternal 
Nonvocal sounds decreased 14 sec .  p o s t - c r i t e r i o n  in  Phase A (P^g = .211),
I n f a n t  P o s i t i v e  Facia l  Expression ( see  Fig.  15, p. 91).  I n f a n t  B 
smiled in  a mean 23% of i n t e r v a l s ,  with a mean of  35% in No-Toy and 10% 
i n  Toy cond i t ions .  I n f a n t  Smile was immediately fo l lowed by inc reased  
Maternal Touching in  a l l  Phases (P^^ = .840 in Phase A; Pĵ ,j = .940 in 
Phase 8;  Pj ,̂| = .490 in Phase C). An inc reased  p r o b a b i l i t y  o f  Maternal 
Voca l iza t ions  fol lowed t h i s  c r i t e r i o n  in a l l  Phases (P^^ = .853 f o r  
Phase A; P| ,̂| = .843 f o r  Phase C) al though not u n t i l  10 sec.  p o s t ­
c r i t e r i o n  in Phase 8 (P^g = .730 ) .  Maternal Nonvocal Sounds fo l lowing  
I n f a n t  Smile were p e r s i s t e n t l y  depressed  in  Phase A (P^^ = . 0 4 3 ) ,  and 
the  l a g -5  p r o f i l e  f o r  Phase C showed a depress ion  a t  10 sec .  p o s t ­
c r i t e r i o n  ( P l5_io  “ .035).
In fan t  Spontaneous Manual Ges ture ( see  Fig.  16, p. 92). In fan t  8 
produced Spontaneous Manual Ges tu res  in  a mean of  6% of i n t e r v a l s ,  with 
means o f  6% in No-Toy and 3% in Toy co n d i t io n s .  The maternal  response
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fol lowing th e se  g e s tu r e s  showed a d i s t i n c t  p rog re s s ion  th rough the  th ree  
Phases,  from a decrease  in responses  in  Phase A to  an i n c r e a s e  In Phase 
C. In Phase A, t h i s  c r i t e r i o n  was followed immediately by decreases  in 
Maternal Touch (P^^ = .419) and Maternal V oca l i za t ions  (P^^ = .674) .  In 
Phase B, the lag-5  p r o f i l e s  showed an inc rease  in Maternal  Voca l iza t ions  
ac ross  seconds 1 - 20 (P^^ ^ = .426) and in c re a s es  in Maternal Touch 
commencing 10 sec.  a f t e r  c r i t e r i o n  (P^b- iq ” *835).
In f a n t  Manipulate Toy (see  Fig .  17, p. 93).  I n f a n t  Toy Manipula­
t ion  occupied 22%, 57% and 14% of  Toy in t e r v a l s  in Phases A - C, r e sp ec ­
t i v e l y .  Following t h i s  c r i t e r i o n .  Maternal Touch dec re ase d  p e r s i s t e n t l y
in Phase A (P^^ = .328) bu t  not  in  Phases B or  C. Maternal  Voca l iza t ion
showed c y c l i c a l  d ep re s s io n s  p o s t - c r i t e r i o n  in Phase A (P^^ = .4 8 3 ) ,  with 
no r e l a t i o n s h i p  in Phase B, and c y c l i c a l  dep res s ions  ag a in  in Phase C
(^LIO-IS " -382)'
In fa n t  Reach f o r  Toy ( see  Fig .  18,  p . 94). I n f a n t  B reached fo r
toys in 17%, 35% and 8% o f  Phase A, B and C Toy i n t e r v a l s ,  r e s p e c t i v e l y .  
The la g -5  p r o f i l e  in  Phase C showed decreases  in Maternal Voca l iza t ion  
s t a r t i n g  20 sec .  a f t e r  c r i t e r i o n  (P-j-jQ = .347).
In fa n t  Low-Involvement ( see  Fig .  12, p. 88 ) .  I n f a n t  B was in  a
s t a t e  o f  Low-Involvement f o r  a mean o f  13% of  a l l  i n t e r v a l s ,  with  a mean 
of  11% f o r  No-Toy and 14% f o r  Toy c o n d i t io n s .  This c r i t e r i o n  s t a t e  was 
fol lowed ,  p a r a d o x i c a l l y ,  by immediate decreases  in Maternal  High-Involve-  
ment in Phase A (P^^ = .442) and Phase B (P^^ = .269).  In Phase C, 
however, t h i s  s t a t e  was fo l lowed by an in c rease  in  Maternal  High-
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Involvement a t  6 sec .  p o s t - c r i t e r i o n  (P^g = .341) and then f o r  seconds 
20 -  30.
Concurrent  V o c a l i z a t io n s :  Pa ir  B
For P a i r  B, Concurrent  Vocali za t ion  occurred in an average  16% of 
t o t a l  i n t e r v a l s .  Autocont ingencies  showed a c y c l i c a l  p a t t e r n  o f  i n ­
creased p r o b a b i l i t y  in Phase B (P^^ = .357) and p e r s i s t e n t  i n c re a s e s  in 
Phases A (P^^ = .396) and C (P^^ = .548) (see  Appendix F, p . 265 ).
Data Summary: P a i r  B
I n fa n t  B was the on ly  s u b jec t  to  a t t a i n  any l i n g u i s t i c  a b i l i t i e s  by 
the end of  the  p r o j e c t .  Although her  r a t e s  of  spon taneous  ges tu re s  and 
v o c a l i z a t i o n s  were not remarkably high,  her p roduc t ion  o f  e l i c i t e d  ges­
t u r e s ,  her  vocal i m i t a t i v e  a b i l i t i e s ,  and her  few l i n g u i s t i c  u t t e rances  
s e t  her  a p a r t  from the o th e r  c h i ld r e n .  Unusual a l s o  was her  mastery  of 
ru le -governed  s o c i a l  exchanges,  which were f o s t e r e d  in  va r ious  tu rn - t ak ing  
games. I n f a n t  B responded with Smiles and V oc a l i z a t io n s  to  Maternal 
Touch, while he r  response to Maternal Voca l iza t ion  was l e s s  well developed.  
In the e a r l y  Phases ,  Maternal Touch was fol lowed only by a decrease  in 
T oy-re la ted  a c t i v i t i e s ;  bu t  by Phase C, a Smile response  had appeared.
The response  t o  Maternal Nonvocal Sounds in d i c a te d  t h e  a t ta in m en t  of  ea r -  
hand c o o rd in a t io n  p r i o r  t o  the onse t  of the p r o j e c t ,  and manipula t ive  
s k i l l s  p robably  d id  no t  improve remarkably over t h i s  p e r io d .  I n f a n t  B 
was very dependent  upon s o c i a l - i n t e r a c t i v e  behav io r  and her vo ca l iza t io n s  
decreased fo l low ing  Maternal Low-Involvement s t a t e s  w hile  Maternal High-
76
Involvement s t a t e s  were fo l lowed  by higher r a t e s  o f  Voca l iza t ions  and 
decreased  r a t e s  o f  I n f a n t  Low-Involvement s t a t e s .
Mother B touched her  i n f a n t  l e s s  than the  o th e r  mothers,  the 
advanced locomotor s k i l l s  o f  the  i n f a n t  prompting the  mother to e x t r a c t  
h e r s e l f  from her  i n f a n t ' s  g ra sp  so as to encourage her  to  approach inde­
penden t ly .  A r e l a t i v e l y  high r a t e  of  Maternal V oca l i za t ion  was, no 
doubt ,  mandated by the  n e c e s s i t y  of  maintaining a ud i to ry  con tac t  with 
the  i n f a n t  du r ing  the se  p e r io d s  o f  physical  detachment.  The in c reas ing  
independence o f  I n f a n t  B was r e f l e c t e d  in  a high r a t e  of  Maternal Low- 
Invol vement s t a t e s  and a p ro g re s s iv e  decrease i n  Maternal High-Involve- 
ment s t a t e s  a c r o s s  Phases ( s e e  Table 13). The response o f  Mother B to  
her  i n f a n t ' s  m a n ipu la t ive  a c t i v i t i e s  showed no c l e a r  p a t t e r n ,  perhaps 
r e f l e c t i n g  th e  l ack  o f  importance a t tached  t o  such a c t i v i t i e s  in the  
home. Mother B responded to  In fan t  Smiles and V oca l iza t ions  with con­
s i s t e n t  i n c r e a s e s  in Vocal and T a c t i l e  s t im u la t i o n  except  f o r  an a t t e n u ­
a ted  T a c t i l e  response  in  Phase C. Her response to  In f a n t  Gestures was 
i n i t i a l l y  poor ,  bu t  a Vocal response seemed to  have developed by the  
l a t t e r  Phases.  Mother B ' s  behavior following I n f a n t  Low-Involvement 
s t a t e s  was i n t e r e s t i n g .  In Phases A and B, the  maternal a c t i v i t y  leve l  
seemed t o  drop to  a s i m i l a r  low-involved s t a t e ,  but  in Phase C, t h i s  
i n f a n t  s t a t e  was fol lowed a f t e r  cons iderab le  de lay  by an inc rease  in 
Maternal High-Involvement s t a t e s .  The r a t e  of  concur ren t  and i s o l a t e d  
v o c a l i z a t i o n s  remained s t a b l e  across  a l l  Phases,  with  a high p ropor t ion
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of  the I n f a n t ' s  v o c a l i z a t i o n s  occurr ing  co n c u r r e n t ly  with m o th e r ' s ,  
while most o f  m o th e r ' s  Voca l iza t ions  occurred  dur ing  i n f a n t  s i l e n c e s .
This i n f a n t  was c l e a r l y  in t r a n s i t i o n  between i l lo c u t io n a ry  and 
loc u t iona ry  s t a g e s  o f  communicative behavior ,  and she provides  g r a t i f y ­
ing suppor t  f o r  B a tes '  ex p a n s io n i s t  view o f  th e  development o f  communi­
ca t iv e  competence. As can be seen in Table 48, most of  I n f a n t  B's 
e a r l y  ge s tu re s  were unaccompanied by o th e r  e x p re s s iv e  behav io r ,  but  as  
time p rogressed ,  the  p e rce n t  o f  i s o l a t e d  g e s tu r e s  decreased  and the 
percen t  o f  g e s tu r e s  accompanied by sm i le s ,  v o c a l i z a t i o n s ,  or  smiles and 
v o c a l i z a t io n s  s t e a d i l y  inc reased .  This p o r t r a i t  o f  the p rogress ive  
compl ica t ion of  th e  g e s tu r a l  complex in  the one s u b j e c t  to  achieve 
l i n g u i s t i c  behav ior  i s  indeed appea l ing .
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T a b l e  11. RAW DATA: PROPORTION OF INTERVALS CONTAINING EACH BEHAVIOR FOR INFANT B
PHASE A 
No Toys Tovs Total
PHASE B 
No Toys Toys Total
PHASE C 
No Toys Toys Total
VO
i i i r  MM 1 D L H H V  i U K J
Nonvocal Sound .03 .20 .12 .00 .41 .12 .01 .17 .09
Linguis t ic  Vocalizat ion .03 .01 .02 .05 .00 .04 .01 .0 5 ' .03
Non!inquist ic  Vocalizat ion .29 .10 .19 .29 .07 .23 .31 .07 .18





















P os i t ive  Facial Expression(Smile) . 36 .13 .23 .23 .08 .19 .47 .09 .26
Negative Facial Expression .04 .00 .02 .08 .03 .06 .00 .00 .00
Spontaneous Manual Gesture .05 .08 .07 .09 .01 .09 .05 .01 .03
Explore Space 

































































































































Withdraw Hand from Toy 
Push Away Mother 

















































Toy Stereotypy  




























T a b l e  12.  RAM DATA:
MATERNAL BEHAVIORS
PROPORTION OF INTERVALS CONTAINING EACH BEHAVIOR FOR MOTHER B 
PHASE A PHASE B PHASE C
No Toys Toys Total No Toys Toys Total No Toys Toys Total
Caress .16 .06 .10 .05 .00 .04 .02 .01 .01
Restrain .00 .02 .01 .01 .00 .01 .01 .00 .01
T act i le  Direction .62 .45 .53 .71 .21 .56 .47 .21 .33
Visual Direction NA NA NA NA NA NA NA NA NA
Po s i t iv e  L inguis t ic
Vocalizat ion .00 .00 .00 .00 .00 .00 .00 .00 .00
Negative Linguist ic
Vocalizat ion .00 .00 .00 .00 .00 .00 .00 .00 .00
Other Linguistic.
Vocalization .72 .53 .61 .63 .45 .58 .64 .45 .53
Nonlinquist ic
Vocali zation .16 .08 .11 .07 .02 .06 .11 .05 .08
Vocal Imitation
of Infant .06 .02 .04 .01 .00 .01 .05 .03 .04
Nonvocal Sound .02 .33 .19 .03 .22 .08 .07 .18 .13
§
T a b l e  13. BEHAVIOR CATEGORIES SELECTED FOR LAGS ANALYSES: PAIR B
, (PROPORTION OF INTERVALS CONTAINING EACH BEHAVIOR CATEGORY)
03
Phase A Phase B Phase C
No Toy
INFANT BEHAVIORS:
Toy Tota l No Toy Toy Tota l No Toy Toy Tota l
Nonvocal Sound .03 .20 .12 .00 .40 .12 .01 .17 .09
V o c a l i z a t i o n .32 .11 .21 .34 .07 .27 .32 .12 .21
P o s i t i v e  F a c i a l  (Smile) .36 .13 .23 .23 .08 .19 .47 .09 .26
Manual G es tu re .05 .08 .07 .09 .01 .09 .05 .01 .03
M anipu la te  Toy .00 .22 .12 .00 .57 .17 .03 .14 .09
Reach f o r  Toy .00 .17 .10 .00 .35 .10 .01 .08 .05
Lov/-Invol vement S t a t e  
MATERNAL BEHAVIORS:
.0 / .13 .13 .17 .11 .15 .10 .13 .12
T a c t i l e .78 .53 .64 .77 .21 .61 .50 .22 .35
V o c a l i z a t i o n .88 .61 .72 .70 .47 .64 .75 .50 .61
Nonvocal Sound .02 .33 .19 .03 .22 .08 .07 .18 .13
Low-Involvement S t a t e  







T a b l e  14.  PAIR B: TliL MOTHER'S EFFECT ON THE INFANT
MOTHER'S























Tact ile .227 . 305 + .049 .092 - .119
Auditory/Vocal .130 .242 .268 .058 .107 .158
Auditory/Nonvocal .153 .076 .017 - .059 .093 - .322 +
Tact i le .326 .309 + .078 •262i-5 B ■ w
Auditory/Vocal .320 .261 .199 .093 .380 .300
Auditory/Nonvocal ----- - ——- ----- --- -
Tact ile .229 .359 + .106 .106
Auditory/Vocal. _jq5 .253 .365 + .067 .067
Auditory/Nonvocal .103 .151 .179 + .154 +
pQ = Observed Probability  
+ = pQ>P^.  P^ .O O l  
-  = P o ^ P p .  P 4 : .0 4 i





PAIR B: THE IHEAMT’S LIT ECT OH THE HOTHLR
\  P :̂ MOTHER'S P.FI'A'/IOR
\  Auditory 




Audi tory/Honvocal .362 - .275
Audi tory/Vocal .744 + .842 + .341
Positive Facial .840 + .853 + .043 -
Manual Gesture .419 - .674 -
Manipulate Toy .328 - .483 - .350 -
Reacb for Toy
Audi tory/Honvocal .214 .214
Audi Lory/Vocal .731 + .602 -----
Posit ive  Facial .940 + .612 ---- -
Manual Gesture .581 .8062 g+
Manipulate Toy .114 .432 .091
Reach for Toy .314
PHASE C Audi tory/Honvocal .194
Audi tory/Vocal .400 .775 +
Posit ive  Facial .490 + .843 +
Manual Gesture .426i_5+ .778i_5
Manipulate Toy .133i _5 *^°°l-5





P̂ j = Observed Probability
+ = P :^ :< 001
-  = PgCrj:, p < , n n i
  = I n s u f f i c i e n t  observat i ons  for  analysis.
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PHASE A





Table 16. PAIRB:. STATES CF INVOLVEMENT 






Infant's  State  at  
Interval X-1:
LOW-Involvement
P/,: Mother's State  












.164 -  
,284













Infant's  State  at  
Interval X-1: 
Low-Involvement .239
Pq = Observed Probabi l i ty
t  = Pq > P e ’ PZS'OOl
P - = Pg<.Pg, P^.OOl  
  = I n s u f f i c i e n t  observations
F i g .  9 .  EFFECT OF MATERNAL TOUCH ON SELECTED INFANT BEHAVIORS: PAIR B
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F i g .  10 .  EFFECT OF MATERNAL VOCALIZATION ON SELECTED INFANT BEHAVIORS: PAIR B
FliQse A P h a s e  C P h a s e  C
I n f a n t  Vocali ze




I n f a n t  Ges tu re
ooa>
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I n f a n t  Reach f o r  Toy
W
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I n f a n t  M anipu la te  Toy
I n f a n t  Nonvocal Soundoo
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F i g .  11 .  EFFECT OF MATERNAL NONVOCAL SOUND ON SELECTED INFANT BEHAVIORS: PAIR B
P h a s e  A P h a s e  D P h a s e  C
00
.0 I n f a n t  V ocali ze
( l a g - 5 )
. 3 I n f a n t  Smile
( l a g - 5 )U .
oo
.3 I n f a n t  Ges tu re
o
.5
I n f a n t  Reach f o r  Tcy
w ( l a g - 5 )
.3 I n f a n t  î'.ani pul a t e  Toy
o ( l a g - 5 )
• 5 In f a n t  Nonvocal Soundoo
( l a g - 5 )
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Phase A
F ig .  12. STATES OF INVOLVEMENT: PAIR B
Phase B Phase C
C r i t e r i o n :  Maternal  Low Invol
T a r a e t :  I n f a n t  V o c a l i z a t i o n
/ement
C r i t e r i o n :  Maternal  High Invo





C r i t e r i o n ;  Maternal  High Invo 
T a rg e t :  I n f a n t  Low Involvemen
vement
Criterion: Maternal Vocalizat ion
T a rg e t :  I n f a n t  Low Involvement
1
C r i t e r i o n :  I n f a n t  Low Involvement
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F ig .  13. EFFECT OF INFANT NONVOCAL SOUND ON SELECTED MATERNAL BEHAVIORS: PAIR B
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CONDITIONAL P'^OBARILillES (P^) WITH 99.93  CONFIDENCE INTERVALS
F i g .  1 4 .  EFFECT OF INFANT VOCALIZATION ON SELECTED MATERNAL BEHAVIORS; PAIR B
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Maternal  V o c a l i z a t i o noo
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F iq .  18. EFFECT OF INFANT REACH FOR TOY ON SELECTED MATERNAL BEHAVIORS: PAIR B
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P a i r  C
At 16 months,  I n f a n t  C, who had no v i s u a l  r e s p o n s e ,  was develop-  
menta l ly  de layed in a l l  a r e a s .  She was a p a s s iv e ,  c o n ten ted  baby.  She 
was ab le  t o  s i t  u n a s s i s t e d  and had once s a t  up by h e r s e l f .  Once in 
s i t t i n g  p o s i t i o n ,  however, she p e r i o d i c a l l y  engaged in  s e l f - s t i m u l a t o r y  
rocking and hand - f lapp ing  a g a i n s t  her  f a c e .  She could push h e r s e l f  up 
i n t o  a c rawling p o s i t i o n  and l e t  h e r s e l f  down, and she seemed respons ive  
to  a u d i t o r y  s t i m u l a t i o n ,  bu t  d id  not  l o c a l i z e  sound w e l l .  T a c t i l e  explo­
r a t i o n  was proceeding w e l l ;  she explored  her  mother ' s  mouth as she ta lked ,  
seemed t o  exp lo re  toys  well  and responded to  d i f f e r e n t  shapes .  She 
enjoyed s o l i t a r y  vocal p l a y  and would sometimes fake a cough,  app a re n t ly  
t o  a t t r a c t  her m o th e r ' s  a t t e n t i o n .  Mother C played s e v e r a l  s tandard  
games w i th  her  i n f a n t ,  most n o ta b ly  " p a t t y - c a k e . " Nystagmoid movements 
o f  I n f a n t  C's  eyes and her r a t h e r  poor o r i e n t a t i o n  to  a u d i to r y  cues no 
doubt i n t e r f e r e d  with  en face  i n t e r a c t i o n s ,  a l though she was very 
accep t ing  of  i n t e r a c t i o n  with  s t r a n g e r s  as well  as with  her  mother.  
Because they  l i v e d  in  a r u r a l  a r e a .  I n f a n t  C was seen a t  th e  Child Study 
Center  on a monthly b a s i s  and her  programs were c a r r i e d  on by a local  
s p e c i a l - e d u c a t i o n  p reschool  and by her  mother.
By th e  end o f  the p r o j e c t  ( a t  22 mo. of  a g e ) .  I n f a n t  C had begun to  
move around the house by r o l l i n g .  She could s i t  h e r s e l f  up,  l i e  back 
down, rock  back and f o r t h  in a c rawling  p o s i t i o n ,  and would bear  her  own
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weight  f o r  15 minutes when p la ced  in  a s tand ing  p o s i t i o n .  She exp lo red  
faces  very  c a r e f u l l y ,  searched well  in any d i r e c t i o n  both to  a sound cue 
and in  q u e s t  o f  tem p o ra r i ly  abandoned ( s i l e n t )  toys .  Her range o f  
v o c a l i z a t i o n s  had in c re a s e d ,  and she had begun to say "mama," but  no t  
communicatively .  She s t i l l ,  however,  p resen ted  s i g n i f i c a n t  o v e r a l l  
developmental  de lay .
Tables  17 and 18 ( p p . 104 andl05) p r e s e n t  r a t e s  of occurrence  f o r
each o f  th e  o r i g i n a l l y  scored behav io rs  f o r  P a i r  C. Note the  r e l a t i v e l y
high r a t e  o f  Touch S e l f ,  and th e  p resence  of  some E l i c i t e d  Manual Ges­
t u r e s  (mos t ly  c lapp ing  to  " p a t ty - c a k e " )  and Body S te reotypy  fo r  t h e  
I n f a n t .  Note a l s o  the  r e l a t i v e l y  high frequency o f  N o n l in g u i s t i c  V o ca l i ­
z a t i o n s  f o r  t h e  Mother and the  i n c r e a s e  in Maternal Caress over t h e  
Phases.  Table 19 ( p . 106) p r e s e n t s  the  r a t e s  of  occurrence o f  th e  11 
c a t e g o r i e s  chosen f o r  i n t e n s i v e  a n a l y s i s .  Lag-1 cond i t iona l  p r o b a b i l i ­
t i e s  f o r  I n f a n t  C behaviors  appear  in Table 20 ( p . 107), those  f o r  Mother 
C behav io rs  appear in Table 21 (p.  108) ,  and those  fo r  r e c i p r o c a l  Invo lve­
ment S t a t e s  appear  in Table 22 ( p . 109).  Figures 19 - 28 ( p p . 110 -  119)
g r a p h i c a l l y  i l l u s t r a t e  c r o s s - c o n t in g e n c i e s  found in Pa ir  C i n t e r a c t i o n s .  
( In  Phase C, obse rva t ions  were too  few to  enab le  meaningful lags 
a n a l y s e s . )
The M other ' s  E f f e c t  on the  I n f a n t :  P a i r  C
Maternal  T a c t i l e  Behavior ( s ee  F ig .  19, p. 110). Maternal Touch 
occur red  w i th  in c re a s in g  f requency  over the t h r e e  Phases,  occupying 40%, 
72% and 88% o f  i n t e r v a l s  in Phases A, B and C, r e s p e c t i v e l y .  A mean o f
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51% o f  Toy i n t e r v a l s  conta ined  Maternal Touch, as opposed t o  a mean o f  
95% in  No-Toy i n t e r v a l s .  Following Maternal Touch, I n f a n t  Smiles i n ­
creased p e r s i s t e n t l y  in Phase A = .210) ,  but  not in  Phases B o r  C. 
The p r o b a b i l i t y  o f  I n f a n t  Toy Manipulat ion decreased fo l lowing  t h i s  
c r i t e r i o n  both  in  Phase A (P^^ = .165) and in Phase B (P^^ = .074).  No 
o th e r  i n f a n t  behaviors  demonstrated any r e l a t io n s h ip  to Maternal Touch.
Maternal Auditory/Vocal  Behavior (see  F ig .  20, p . I l l  ) .  Maternal 
V oca l i z a t io n s  occupied from 23% t o  89% o f  i n t e r v a l s ,  with a mean ove ra l l  
occurrence i n  56% o f  i n t e r v a l s .  Maternal Vocalizat ions preceeded a 
t r a n s i t o r y  Phase A dec rease  in In f a n t  Nonvocal Sounds (P^^ = .212 ) ,  and 
in  Toy Manipula t ion  (P^^ = .212).  In Phase B, both o f  t h e s e  In f a n t  
behav iors  decreased  a t  22 sec .  p o s t - c r i t e r i o n  (P^^ = .595 f o r  Nonvocal 
Sound; P^^ = .514 f o r  Toy Manipula t ion).  I n fan t  V ocali za t ions  showed a 
delayed i n c r e a s e  fo l lowing t h i s  c r i t e r i o n :  in Phase A, in c re a s e s
occurred  in seconds 16, and 26-28 (P^g = .229) ,  and in Phase B the 
i n c re a s e  occurred  a t  s e c .  8 (P^^ = .143).  In f a n t  Smiles in c re a s e d  
p e r s i s t e n t l y  fo l lowing  Maternal V oca l iza t ion  in  Phase A (P^^ = .198) and 
over seconds 4 - 1 0  in  Phase B (P^g = .324) .  In Phase A, I n f a n t  Gestures 
showed a de layed i n c r e a s e ,  commencing a t  14 sec .  p o s t - c r i t e r i o n  (P^^ = 
.095) ,  w h i le  in  Phase B, I n f a n t  Gestures  showed a c y c l i c a l  in c re a s e  
p o s t - c r i t e r i o n  = .255) .  Following Maternal V oca l i za t ion ,  In fan t  
Low-Involvement s t a t e s  in c re a sed  in frequency for  Phase A only (P^^ = 
.288).
97
Maternal  Auditory/Nonvocal Behavior ( see  Fig.  21,  p. 112). Maternal 
Nonvocal sounds occurred in 45%, 32% and 14% o f  Phases A, B and C, 
r e s p e c t i v e l y .  This c r i t e r i o n  preceeded immediate decreases  in I n f a n t  
Nonvocal Sounds = .206) and c y c l i c a l  decreases  in  I n f a n t  Vocali za­
t i o n s  (P^^ = .1 2 1 ) ,  In fa n t  Smiles (P^^ = .0 6 0 ) ,  and In fa n t  Manipulate 
Toy (P^^ = .153) in  Phase A. In fan t  Reach f o r  Toy, however, showed no 
r e l a t i o n s h i p  to  Maternal Nonvocal Sound in t h i s  Phase. In Phase B,
I n f a n t  Nonvocal Sounds and Toy Manipulat ion decreased f o r  4 sec.  p o s t ­
c r i t e r i o n  (P^^ = .130 f o r  Nonvocal Sounds; P| -̂j = .087 f o r  Manipulate 
Toy) with  a r e l a t e d  decrease in In fan t  Reach f o r  Toy immediately fo l lo w ­
ing  t h i s  c r i t e r i o n  (P^^ = .283) .
Maternal !.ow-Invol vement (see Fig.  22,  p. 113).  Maternal Low- 
Involvement s t a t e s  occurred with  dec reas ing  frequency ,  appearing in 33%, 
19% and 1% o f  t o t a l  i n t e r v a l s  in Phases A, B and C, r e s p e c t iv e l y .  
V i r t u a l l y  a l l  occurrences  of  t h i s  s t a t e  were in Toy co n d i t io n s .  This 
c r i t e r i o n  s t a t e  preceeded a p e r s i s t e n t  decrease  in In fan t  Voca li za t ions  
in  Phase B (P^-j = .000).
Maternal High-Involvement (see  Fig .  22, d. 113).  Maternal High- 
Involvement s t a t e s  occurred in 24%, 47% and 68% of i n t e r v a l s  in  Phases 
A, B and C, r e s p e c t i v e l y .  In Phase A, t h i s  maternal  s t a t e  preceeded a 
p e r s i s t e n t  in c re a s e  in In fa n t  Low-Involvement (P^^ = .355 ) ,  and a 
de layed  i n c r e a s e  ( in  seconds 14 - 18) in In fa n t  Voca li za t ions  (P^^ = 
.245 ) .  In Phase B, t h i s  c r i t e r i o n  was a l s o  followed by a delayed i n ­
c r e a s e  in  I n f a n t  V oca l iza t ions  in seconds 4 - 1 0  (P^g = .138) ,  but  
showed no r e l a t i o n s h i p  to I n f a n t  Low-Involvement.
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The I n f a n t ' s  E f f e c t  on the  Mother: P a i r  C
I n fa n t  Auditory/f lonvocal  Behavior ( see  Fig.  23,  p. 114). I n f a n t  C 
produced Nonvocal Sounds in  34%, 38% and 4% of Toy sequences A, B and C, 
r e s p e c t i v e l y .  By Phase C, the  i n f a n t ' s  te ache r  had s t a r t e d  t o  d i s ­
courage her  toy  play in  an a t tem pt  to  in c re a s e  her s o c ia l  p l a y ,  which 
may exp la in  the  dramatic  d ec re a se  in  t h i s  behavior in t h a t  Phase.  In 
Phases A and B, I n f a n t  Nonvocal Sound preceeded a p e r s i s t e n t  dec re a se  in 
Maternal Touch (P^-j = .138 in  Phase A; P̂ -j = .096 in  Phase B).  A 
decrease in  Maternal Nonvocal Sound a l s o  followed t h i s  c r i t e r i o n  in  both 
Phases A (P^^ = .228) and B (P^^ = .096) .  In both Phases ,  t h e s e  decreases  
were c y c l i c a l  in  p a t t e r n .  Most ana ly ses  in  Phase C were im poss ib le  due 
t o  a reduced number o f  o b s e r v a t i o n s .
In f a n t  Auditory/Vocal  Behavior (see Fig.  24, p. 1 1 5 ) .  I n f a n t  C 
vocal ized in  18%, 8% and 32% of t o t a l  i n t e r v a l s  in Phases A, B and C, 
r e s p e c t i v e l y .  Following t h i s  c r i t e r i o n ,  the  lag-5 p r o f i l e  f o r  Phase B 
showed an i n c r e a s e  in Maternal  Touch (P^^ ^ = .958) ,  but  no e f f e c t s  
appeared in  Phase A. In both Phases A and B, Maternal V o c a l i z a t io n s  
increased  p o s t - c r i t e r i o n .  In Phase A (P^^ = .488) ,  t h i s  i n c r e a s e  was
c y c l i c a l ,  as  in  B, where on ly  t h e  la g -5  p r o f i l e  was a v a i l a b l e  ( P ^ ^ g  =
.633). Following I n f a n t  V o c a l i z a t io n s ,  Maternal Nonvocal Sound decreased 
i n  Phases A and B (P^^ = .370 in  Phase A),  al though only  the  l a g -5
p r o f i l e  was a v a i l a b l e  in Phase B (P^^^ = .022).
I n f a n t  P o s i t i v e  Fac ia l  Expression ( see  Fig.  25 ,  p. 116 ) .  I n f a n t  
Smile inc re ased  in r a t e  from 15% to  23% to  52% of Phases A, B and C
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i n t e r v a l s ,  r e s p e c t i v e l y ,  with a mean o f  47% in  No-Toy i n t e r v a l s  and a 
mean o f  18% in Toy i n t e r v a l s .  In fan t  Smile preceeded immediate and 
p e r s i s t e n t  i n c r e a s e s  in Maternal Touch and Maternal  V o c a l i z a t io n s  in  
Phases A and B ( f o r  Maternal Touch, = .552 in  Phase A and .970 in 
Phase B; f o r  Maternal  V oca l i za t ion ,  Pj^̂  = .514 in  Phase A and .682 in 
Phase B). Maternal  Nonvocal Sounds decreased  p o s t - c r i t e r i o n  in  Phase A 
a f t e r  8 seconds (P^^ = .310) ,  but  could not  be ana lyzed in  Phases B or 
C.
I n f a n t  Spontaneous Manual Gesture (see Fig.  26,  p. 117). I n f a n t  
Ges tures  appeared  in an average 9% of  t o t a l  i n t e r v a l s .  Following I n f a n t  
G es tu re ,  Maternal  Touch inc reased  in Phase B (P^^ = . 5 1 2 ) ,  but  no t  in 
Phase A, where a decrease  in Touch appeared a t  20 sec .  p o s t - c r i t e r i o n  
(Pj^lO = .306) .  Maternal Voca l iza t ions  inc reased  immediately fo l lowing  
t h i s  c r i t e r i o n  in  both Phases A (P^^ = .512) and B (P^^ = .740).
I n f a n t  Manipulate Toy (see Fig.  27,  p . 118) .  I n f a n t  C manipulated
toys  i n  38% and 40% of  Phase A and B i n t e r v a l s ,  r e s p e c t i v e l y ,  bu t  dropped 
to  3% in Phase C. As exp la ined  above.  I n f a n t  C' s  toy p lay  had decreased
in Phase C a f t e r  discouragement by her  t e a c h e r .  Following I n f a n t  Toy
M anipu la t ion ,  Maternal Touch decreased p e r s i s t e n t l y  i n  Phases A (P^^ =
.140) and B (P^^ = .130 ) .  In Phase A, Maternal V oca l i z a t io n s  decreased  
p e r s i s t e n t l y  p o s t - c r i t e r i o n  (P^^ = .172 ) ,  and in  Phase B, decreased  a t  
16 seconds p o s t - c r i t e r i o n  (P^g = .163).  Maternal Nonvocal Sounds decreased 
fo l lowing  t h i s  c r i t e r i o n  p e r s i s t e n t l y  in  Phase A (P^^ = .167) and c y c l i ­
c a l l y  in Phase B (P^-j = .087).
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I n f a n t  Reach fo r  Toy (see  Fig .  28, p.  i i g ) .  I n f a n t  C reached fo r  
toys  in an average o f  Toy sequences ac ross  a l l  Phases.  In Phase A,
t h i s  c r i t e r i o n  was fo l lowed  by an immediate t r a n s i t o r y  dec rease  in 
Maternal V oca l i za t ions  (P^^ = .1 5 0 ) ,  and a s i m i l a r  d ec re a se  appeared in  
the  l a g -5  p r o f i l e  f o r  Phase B (P^^g = .1 5 8 ) .  In Phase A, I n f a n t  Reach 
f o r  Toy showed a c y c l i c a l  au tocon t ingency .
I n f a n t  Low-Involvement ( see  F ig .  22, p. 113).  The I n f a n t  Low- 
Involved s t a t e  appeared  in  an average  o f  17% o f  a l l  i n t e r v a l s .  In Phase 
A, Maternal High-Involvement inc re a sed  p e r s i s t e n t l y  fo l lowing In fan t  
Low-Involvement (P^^ = .4 2 3 ) ,  In Phase B, however, Maternal High- 
Involvement showed a de layed  but  p e r s i s t e n t  decrease  commencing a t  12 
s e c .  p o s t - c r i t e r i o n  (P^^ = .367) .  In Phase C, Maternal High-Involvement 
s t a t e s  decreased immedia tely  fo l lowing  I n f a n t  Low-Involvement (P^^ = 
.4 6 7 ) ,  but  t h e r e a f t e r  showed c y c l i c a l  i n c r e a s e s .
Concurrent  V o c a l i z a t io n :  P a i r  C
Concurrent  V o c a l i z a t io n s  occurred  in  7%, 5% and 23% of  t o t a l  i n t e r ­
v a l s  i n  Phases A, B and C, r e s p e c t i v e l y .  In Phases A and C, Concurrent  
V o ca l i za t io n s  showed c y c l i c a l  a u to c o n t in g e n c ie s  ( see  Appendix F, p . 265 ) 
Ana lys is  was not  p o s s i b l e  in Phase 8.
Data Summary; P a i r  C
In fa n t  C was f a i r l y  e x p re s s iv e  and was j u s t  beginning to  use her 
ex p re s s iv e  behav iors  i n t e n t i o n a l l y .  Although her t u r n - t a k i n g  s k i l l s  d id  
not  become h igh ly  deve loped ,  she d id  become more p a r t i c i p a t o r y  in games
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with her  mother over the course  of  the  p r o j e c t .  Although she came to
exp lore  and a c t  upon her immediate environment more and more, her  i n ­
a b i l i t y  to  i n i t i a t e  soc ia l  i n t e r a c t i o n s  prevented her  n a tu ra l  vocal and 
g e s tu r a l  r e p e r t o i r e  from acqu i r ing  t r u l y  communicative s i g n i f i c a n c e .
Infant  C's  only express ive  response  to  Maternal Touch was an inc rease  in
Smiles,  whereas Maternal V oca l i za t ions  were followed by a wider va r ie ty
of  responses  inc luding  decreased Toy a c t i v i t i e s ,  and in c re ased  Smiles,  
Voca li za t ions  and Gestu res .  Although t h i s  r e p e r t o i r e  o f  responses to 
Maternal V oca l iza t ions  was encourag ing ,  a decrease in V oca l iza t ions  
fo l lowing Maternal Low-Involvement s t a t e s  a t t e s t e d  to her  lack of  in t e r ­
a c t iv e  i n i t i a t i v e .  In fan t  C's response  t o  Maternal Nonvocal Sounds 
suggested a high degree o f  a t t e n t i v e n e s s ,  with a dec rease  in Toy Manipu­
l a t i o n ,  Smiles,  and Voca li za t ions  in  Phase A. By Phase C, a high ra te  
of  Reaching fo r  Toy fol lowing Maternal Nonvocal Sounds in d i c a te d  r e l i a b l e  
ear -hand coo rd ina t ion .  Whereas Maternal High-Involvement s t a t e s  i n i t i a l l y  
increased  the p r o b a b i l i t y  o f  I n f a n t  Low-Involvement, by Phase B these  
Maternal s t a l e s  were fol lowed by r a p i d  i n c re a s e  in the r a t e  of  In fan t  
V ocali za t ions  (see  Table 22, p . 113).
Mother C' s  i n t e r a c t i o n s  seemed t o  become more warm and involved over 
t ime.  Maternal Caresses inc re ased  a c ro s s  Phases,  and genera l  T a c t i l e  
a c t i v i t y  increased  across  the  Toy sequences.  In fan t  V oca l i za t ions  were 
followed by high r a t e s  o f  Maternal V oca l i za t ions  and decreases  in Maternal 
Nonvocal Sounds, with a T a c t i l e  response  developing in Phase B. As with 
the o th e r  s u b jec t  p a i r s .  I n f a n t  C ' s  smiles  seemed to  be powerful cues f o r
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Maternal Touch and V o c a l i z a t i o n s .  In fan t  Gestures were fo l lowed by 
Maternal V o c a l i z a t io n s  in Phases A and B, and a T a c t i l e  response had 
inc reased  by Phase B. Mother C a p p ro p r ia te ly  decreased Touch and Non­
vocal Sounds fo l low ing  her i n f a n t ' s  manipu la t ive p la y ,  bu t  the  r a m i f i c a ­
t i o n s  o f  the  concomitant  decrease  in Maternal Voca li za t ions  a re  d i f f i c u l t  
t o  ev a lu a te .  Mother C seemed t o  run through severa l  s t r a t e g i e s  in  the  
face  of  Low-Involvement s t a t e s  on the p a r t  o f  her  i n f a n t .  By Phase C 
t h i s  In fan t  s t a t e  seemed to prompt an i n i t i a l  decrease in  Maternal High- 
Involvement,  fo l lowed  by c y c l i c a l  inc reases  in  t h i s  s t a t e  10 seconds 
l a t e r .  The occur rence  o f  Concurrent  Voca l iza t ions  inc reased  d ra m a t ic a l ly  
in  Phase C.
In f a n t  C seemed t o  be hovering between p e r lo c u t io n a ry  and i l l o c u -  
t i o n a ry  s t a g e s .  Although her  express ive  a c t i v i t i e s  ( inc lud ing  some 
e l i c i t e d  manual g e s t u r e s )  were s tab le  and in t e n t i o n a l  components o f  her  
behaviora l  r e p e r t o i r e ,  e l i c i t i n g  r e l i a b l e  responses from her  mother,  
they were more r e a c t i v e  than spontaneous. R i tua l i zed  play and tu rn -  
taking schemes were deve lop ing ,  but had t o  be i n i t i a t e d  and maintained 
by an a d u l t .  I n f a n t  C's  g e s tu r a l  complex did not  show a c l e a r  develop­
mental p a t t e r n  t h a t  would por tend rapid a c q u i s i t i o n  of  convent ional  
g e s tu re s  or  v o c a l i z a t i o n s .  However, her vocal i m i t a t i v e  a b i l i t i e s  and 
her apparen t  comprehension o f  a few words suggest  t h a t  in time conven­
t iona l  language may appear.
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No Toys Tovs Tota l
PHASE B 
No Toys Toys Tota l
PHASE C 
Mo Toys Toys Tota l
INFANT BEHAVIORS 
Nonvocal Sound .03 .34 .28 .06 .38 .22 .03 .04 .03
L i n g u i s t i c  V o c a l i z a t i o n .00 .00 .00 .00 .00 .00 .00 .00 .00
N o n l i n o u i s t i c  V o c a l i z a t i o n .25 .16 .18 .11 .06 .08 .34 .31 .32
Vocal I i n i t a t i o n  o f  Mother .01 .00 .00 .00 .00 .00 .00 .00 .00
Head G es ture .03 .00 .02 .00 .03 .01 .01 .03 .02
I n a o p r o p r i a t e  Visual  O r i e n t a t i o n NA NA NA NA NA NA NA NA NA
P o s i t i v e  F a c i a l  E xp res s ion (S m i le ) .33 .11 .15 .43 .04 .23 .64 .40 .52
N ega t ive  F ac ia l  Express ion .00 .01 .01 .00 .00 .00 .00 .00 .00
Spontaneous Manual G es tu re .07 .06 .06 .31 .05 .18 .01 .06 .03
Explore Space .01 .00 .01 .00 .00 .00 .00 .00 .00
E l i c i t e d  Manual G es tu re .04 .00 .01 .14 .00 .07 .04 .06 .05
Reach f o r  Mother .01 .00 .00 .08 .00 .04 .14 .08 . .11
Reach f o r  Toy .00 .20 .16 .01 .16 .08 .00 .14 .07
Release  Mother .00 .00 .00 .01 .00 .00 .00 .00 .00
Release  Toy .00 .02 .01 .00 .01 .01 .01 .01 .01
Explore  Mother .00 .00 .00 .00 .00 .00 .27 .01 .14
Explore  Toy .00 .15 .12 .00 .10 .05 .00 .06 .03
M anipu la te  Mother .00 .00 .00 .01 .00 .01 .00 .06 .03
M anipu la te  Toy .00 .38 .31 .00 .40 .20 .00 .03 .01
Hold Mother .00 .00 100 .04 .00 .02 .09 .17 .13
Hold Toy .00 .02 .01 .00 .01 .00 .00 .06 .03
Withdraw Hand from Mother .00 .00 .00 .00 .00 .00 .03 .00 .01
Withdraw Hand from Toy .00 .01 .01 .00 .04 .02 .00 .04 .02
Push Away Mother .00 .00 .00 .00 .01 .00 .00 .00 .00
Touch S e l f .39 .03 .10 .06 .11 .08 .03 .04 .03
Hand: O th e r /N o th inq .50 .26 .31 .39 .26 .32 .46 .25 .35
Approach Mother .00 .00 .00 .00 .00 .00 .00 .00 .00
Avoid Mother .00 .00 .00 .00 .00 .00 .00 .00 .00
Toy S te r e o ty p y ' .00 ■ .00 .ÜÜ . n i .00 .00 .00 .00 .00
Body S te r e o ty o y .03 .08 .07 .00 .01 .01 .01 .00 .01
S e l f -A b u s iv e  S t e r e o t y p y .00 .00 .00 .00 .00 .00 .00 .00 .00
T a b l e  18. RAM DATA: PROPORTION OF INTERVALS CONTAINING EACH BEHAVIOR FOR MOTHER C
PHASE A PHASE B PHASE C
No le y s  Toys Total No Toys Toys Total No Toys Toys Total
MATERNAL BEHAVIORS
Caress .01 .00 .00 .12 .01 .06 .49 .32 .40
R e s t r a i n .03 .00 .01 .01 .00 .01 .00 .00 .00
T a c t i l e  D i r e c t i o n .83 .28 .39 .86 .47 . 65 .50 .46 .48
Visual  D i r e c t i o n NA NA NA NA NA NA NA NA NA
P o s i t i v e  L i n g u i s t i c
V o c a l i z a t i o n .00 .00 .00 .00 .00 .00 .00 .00 .00
N egative  L i n g u i s t i c
V o c a l i z a t i o n .00 .00 .00 .00 .00 .00 .00 .00 .00
Other Linguis t ic
V o c a l i z a t i o n .76 .22 .33 .46 .26 .35 .53 .64 .58
N o n l i n g u i s t i c
V o c a l i z a t i o n .12 .01 .04 .27 .05 .16 .26 .19 .22
Vocal I m i t a t i o n
o f  I n f a n t .03 .00 .01 .00 .00 .00 .00 .00 .00
Nonvocal Sound .08 .45 .37 .06 .32 .19 .04 .14 .09
ocn
ocr»
Table  19. BEHAVIOR CATEGORIES SELECTED FOR LAGS ANALYSES: PAIR C
(PROPORTION OF INTERVALS CONTAINING EACH BEHAVIOR CATEGORY)
Phase A Phase  B Phase C
No Toy Toy Total No Toy Toy Tota l No Toy Toy Total
INFANT BEHAVIORS:
Nonvocal Sound .03 .34 .28 .06 .38 .22 .03 .04 .03
V o c a l i z a t i o n .25 .16 .18 .11 .06 .08 .34 .31 .32
P o s i t i v e  F a c i a l  (Smile) .33 .11 .15 .43 .04 .23 .64 .40 .52
Manual G es tu re .07 .06 .06 .31 .05 .18 .01 .06 .03
M aniou la te  Toy .00 .38 .31 .00 .40 .20 .00 .03 .01
Reach f o r  Toy .00 .20 .16 .01 .16 .08 .00 .14 .07
Low-Involvement S t a t e .32 .17 .20 .15 .25 .20 .11
MATERNAL BEHAVIORS:
T a c t i l e .87 .28 .40 .99 .48 .72 .99 .78 .88
V o c a l i z a t i o n .89 .23 .37 .73 .31 .51 .79 .83 .80
Nonvocal Sound .08 .45 .37 .06 .32 .19 .04 .14 .09
Low-Involvement S t a t e .01 .41 .33 .00 .38 .19 .01
High Invo lvement S t a t e .24 .47 .68













Auditory/Monvocal . 1 3 0  _




Audi to ry 
Vocal





l a t e  Toy
Reach 
fo r  Toy
.185 .210 + .060 .165 - .171
.179 .198 + .058 .212 - .212
.121 .060 - .048 .153 .222
.116 .304 .217 .074 - .191
.097 .297 .255 + .233 .116
.043 — —- — — — — — .087 - .283 +
.333 .553 . . . .
.310 .540 - - - - ---- — ------
= ̂  «w »
Pq = Observed Probability
+ = pQ>Pg, Pr^.OOl 
- = p ^ .o o i
  = I n s u f f i c i e n t  o b s e rv a t io n s  fo r  a n a ly s i s .
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Table 21.
I ’A I K  C:  I l iL  l i H A r l i ’ :; 1.11 L C Ï  UN I I  IL 1:01111.:
INFANT'S LLIIAVIO: AT INTCRVAI. X-1
PHASE A Audi tory/NoiU'ocûl 
Audi Lory/Vocal 
P o s i t i v e  Facia l  
lianual Gesture 
M anipula te  Toy 
Reach f o r  Toy
f i u T i i F . R ' s  n r i ' A ' n o n  a t  i n t f r v a l  x
A uditory  Auditory 















PHASE B Auditory/Nonvocal  .096 -
Audi to ry /Voca1 
Posi  Live Fac ia l  .970 +
Manual Ges tu re .880 +
Manipulate Toy .130 -
Reach f o r  Toy
.096 -




. 158i _5 -
PHASE C Audi tory/Nonvocal  ------
Audi tory /Vocal  .911 .778
P o s i t i v e  Facia l  .904 .836
Manual Gesture------------ ------ ------
Manipula te  Toy ------  ------
Reach fo r  Toy ____
P̂ l = Observed P r o b a b i l i t y
+ = p ^ . O U l
-  = e < : .n n i
  = I n s u f f i c i e n t  obs e r vat i ons  for a n a l y s i s .
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T a b l e  2 2 .  PAIR C: STATES OF INVOLVEMENT
PHASE A
M o th e r ' s  S t a t e  a t  
I n t e r v a l  X-1:
Low-Involvement 
H igh-Invo lvem ent  
V o c a l i z a t i o n
Pg: I n f a n t ' s  S t a t e  a t  I n t e r v a l  X
Low-Involvement
. 355 + 
.288 +
V o c a l i z a t i o n
.184
.154
I n f a n t ' s  S t a t e  a t  
I n t e r v a l  X-1: 
Low-Involvement
M o th e r ' s  S t a t e  






M o th e r ' s  S t a t e  a t  
I n t e r v a l  X-1:
Low-Involvement 
H i  g h - Invo lvement 
V o c a l i z a t i o n
,197
,186
.000  -  
.106
I n f a n t ' s  S t a t e  a t  
I n t e r v a l  X-1 : 
Low-Involvement .509
PHASE C
M o th e r ' s  S t a t e  a t  
I n t e r v a l  X-1: 
Low-Involvement 
H igh- Invo lvem en t  




I n f a n t ' s  S t a t e  a t  
I n t e r v a l  X-1: 
Low-Involvement .635 1-5
Pg = Observed P r o b a b i l i t y  
+ = P g > P g ,  p ^ . O O l
p _ = P g < P g ,  p ^ . O O l  
  = I n s u f f i c i e n t  o b s e r v a t i o n s
F i g .  19 .  EFFECT OF MATERNAL TOUCH ON SELECTED INFANT BEHAVIORS: PAIR C
Phase A Phase D Phase C
I n f a n t  V ocali ze
U J
I n f a n t  Smile
o




I n f a n t  Reach f o r  Tov
CO
 l n f a n t _ U a n i c u l a I e _ I o %
<
I n f a n t  Nonvocal Sound
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F i g .  2 0 .  EFFECT OF MATERNAL VOCALIZATIONS ON SELECTED INFANT BEHAVIORS: PAIR C
P h a s e  A P h a s e  D P h a s e  C
I n f a n t  V ocali ze
I n f a n t  Smile
I n f a n t  Ges tu re
I n f a n t  Reach f o r  Tov
— - iTrfîTnT 1 rairnrjraTe" To'v
Infant iJonvocal Sound
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F i g .  2 0 .  EFFECT OF MATERNAL VOCALIZATIONS ON SELECTED INFANT BEHAVIORS: PAIR C
Fliase A Phase C Phase C
I n f a n t  V oca l ize
I n f a n t  Smile
Infant Gesture
o
Infant Reach for  Toy
.0 - - nrra n-r l  raTnTuTft e~ Tov
.0 Infant Monvocal Sound
LAG:1 3 5 7 9 11 13 1 1 5 7 9 11 13 5 7 91 3
F i g .  2 1 .  EFFECT OF MATERNAL NONVOCAL SOUND ON SELECTED INFANT BEHAVIORS: PAIR C
FliasG A P h a s e  D P h a s e  C
I n f a n t  Vocali ze<
I n f a n t  Smile— 1
oo
I n f a n t  G e s t u r e
ro
o
I n f a n t  Peach f o r  Toy
CÛ . J
 Ln-faat- J Um-ijuuLa-te- -lew-
o
o
 IfyPeet- -rfont'ocai- -Souird-oo
7LAG:1 3 5 9 11 13 1 75 9 11 13 3 5 7 91 11 13 15
Phase A
F i g .  2 2 .  STATES OF INVOLVEMENT;
P h a s e  B
PAIR C
Phase C
C r i t e r i o n :  Maternai  Low Involvement
T a r g e t :  I n f a n t  V o c a l i z a t i o n
ce
C r i t e r i o n :  Maternal  High Involvement




C r i t e r i o n :  Maternal  High In\
T a r g e t :  I n f a n t  Low Inv olv em c
olvement
n t
C r i t e r i o n :  Maternal  Voca li z
T a rg e t :  Maternal  High Invol
t i o n
ement
2  1.
C r i t e r i o n ;  I n f a n t  Low Invol 





LAS: 1 3 5 7 9 11 13 1 3 5 7 9 11 13 1 3 5 7 9 11 13 15
w  =
F ig .  23. EFFECT OF INFANT NONVOCAL SOUND ON SELECTED MATERNAL BEHAVIORS: PAIR C
Phase A Phase B Phase C
1.0




M a t e r n a l  N o n v o c a l  S o u n d
5
0
LA%: 1 5 7 9 11 1 3 5 7 9 11 13 1 3 5 7 9 11 13 15
CONDITIONAL PROBABILITIES (P„) WITH 9 9 . 9S CONFIDENCE INTERVALS
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F i g .  2 5 .  EFFECT OF INFANT SMILE ON SELECTED MATERNAL BEHAVIORS; PAIR C
Cl
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Fig. 26.  EFFECT OF INFANT GESTURE ON SELECTED MATERNAL BEHAVIORS: PAIR C
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F i g .  2 8 .  EFFECT OF INFANT REACH FOR TOY ON SELECTED MATERNAL BEHAVIORS; PAIR C
Phase A Phase B Phase C
1 . 0
.5
Maternal  V o c a l i z a t i o n
0
VO
LAS: 1 3 5 7 9 11 13 1 3 5 7 9 11 13 1 3 5 7 9 11 13 15
CONDITIONAL PROBABILITIES (P^) WITH 99.9% CONFIDENCE INTERVALS
P a i r  D
I n f a n t  D was 2 1/2 y r s  o ld  a t  the  i n i t i a t i o n  o f  t h e  p r o j e c t .  Her 
v i s io n  had improved over the p rev ious  two months from l i g h t  pe rcep t ion  
only t o  v i sua l  t r a c k in g  o f  o b j e c t s  held w i th in  a rm 's  l e n g th .  Although 
she c o n t i n u a l l y  scanned her  su r round ings ,  she was no t  p a r t i c u l a r l y  
a t t e n t i v e  to  ongoing i n t e r a c t i o n s .  She was the most s e v e r e l y  involved 
of  th e  s u b j e c t s  in  terms of  concomitant  handicaps ,  s u f f e r i n g  from 
h y p e r to n i c i t y  o f  a l l  l imbs,  h y p o to n ic i t y  of  the t r u n k ,  and microcephaly.  
She could not  s i t  unsuppor ted  and did no t  p u t  h e r s e l f  i n t o  a crawling 
p o s i t i o n .  An ex t remely  s o c ia b l e  i n f a n t  in  th e  home, she would r o l l  a l l  
around the  house,  ap p a re n t ly  fo l lowing th e  vo ices  o f  her  p a r e n t s  and 
younger s i b l i n g s .  She seemed to understand severa l  words,  she im ita ted  
some o n e - s y l l a b l e  v o c a l i z a t i o n s ,  and o c c a s i o n a l l y  s a id  "mama" i f  very 
u p s e t .  She would i n d i c a t e  her  d e s i r e  f o r  an a c t i v i t y  to  con t inue  
through whole-body movements. S ince  her v i s io n  had improved,  she had 
s t a r t e d  to  p ick  up i t ems ,  and she would t r a n s f e r  o b j e c t s  from hand to  
hand. In fan t  D v i s i t e d  the  Child Study Center  only  once a month,  and 
educa t iona l  programs were implemented by her  p a re n t s  and th e  local  
school system.
I n f a n t  D 's  v i s io n  cont inued  to  improve over t h e  cou rse  o f  t h i s  
p r o j e c t ,  to  t h e  p o in t  t h a t  she would scan th e  whole room around her,  
and could v i s u a l l y  l o c a t e  a small dark bead on a dark background. She
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had begun to  push h e r s e l f  up i n t o  a crawling p o s i t i o n  and could s i t  
unsuppor ted  in  a h ig h c h a i r  f o r  seve ra l  minutes .  She had become more 
e x p r e s s i v e ,  v o c a l i z i n g  loud ly  when f r u s t r a t e d .  She enjoyed grabbing and 
p u l l i n g  a t  he r  m o th e r ' s  h a i r  and arms and she would tu rn  towards her  
mother and bounce to  i n d i c a t e  t h a t  she wanted to  play a bouncing game. 
However, a t  3 y e a r s  o f  age ,  she remained s e v e re ly  delayed in a l l  : 
developmental  a r e a s .
Tables  23 and 24 (pp.  130 and 131) p r e s e n t s  r a t e s  o f  occurrence  f o r  
th e  o r i g i n a l l y  scored behav iors .  Note the  inc idence  of  Inappropr ia te  
V isua l  O r i e n t a t i o n ,  Hold Toy, and Approach Mother f o r  th e  In fan t  and the  
use  o f  Visual  D i r e c t io n  by the  mother.  Table 25 (p .  132) p re sen ts  r a t e s  
o f  occu r renc e  f o r  th e  11 c a t e g o r i e s  chosen f o r  i n t e n s iv e  a n a l y s i s .  Lag-1 
t r a n s i t i o n a l  p r o b a b i l i t i e s  f o r  i n f a n t  beh av io r s ,  maternal  behaviors and 
r e c i p r o c a l  Involvement S t a t e s  occur  in Tables 26, 27 and 28, r e s p e c t i v e l y  
(pp.  133 - 135).  F igures  29 - 38 (pp. 136 -  145) d i s p l a y  c r o s s ­
c o n t in g e n c ie s  among t h e s e  behav iors .
The M othe r ' s  E f f e c t  on th e  I n f a n t :  P a i r  D
Maternal  T a c t i l e  Behavior ( see  Fig.  29, p.  136).  Maternal Touch 
occur red  in 48% o f  t o t a l  i n t e r v a l s ,  appearing in 88% and 26% o f  No-Toy 
and Toy i n t e r v a l s ,  r e s p e c t i v e l y .  This  c r i t e r i o n  was followed by a 
p e r s i s t e n t  i n c re a s e  in In fan t  V o ca l i za t io n s  in  Phase C (P^^ = .182) 
on ly .  I n f a n t  Smiles showed a delayed in c re a s e  a t  12 sec.  p o s t - c r i t e r i o n  
in Phase A (P^g = .254) and an immediate p e r s i s t e n t  inc rease  in Phase C 
(P^^ = .524).  I n f a n t  Ges tures  increased  p e r s i s t e n t l y  fol lowing Maternal
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Touch in Phase A (P^-j = .114) and a t  12 sec .  p o s t - c r i t e r i o n  in Phase B 
(Pj^g = .1 2 1 ) ,  with  no e f f e c t  in  Phase C. I n f a n t  Toy Manipulation de­
creased fo l low ing  t h i s  c r i t e r i o n  in  Phase A (P^^ = .175) ,  but  showed c y c l i c a l  
inc rease  in  Phase B, and a decrease  across  seconds 1 -  10 in the l a g -5  
p r o f i l e  f o r  Phase C ( P ^ ^ g  = .122).  I n fa n t  Reach f o r  Toy showed c y c l i ­
cal dec rease s  p o s t - c r i t e r i o n  in  Phase A (P^^ = .143 ) ,  a t r a n s i t o r y  
in c rease  a t  30 sec .  p o s t - c r i t e r i o n  in Phase B (P^^^ = .162),  but could 
not be a s s e s se d  in Phase C.
Maternal Auditory/Vocal  Behavior ( see  F ig .  30,  p. 137). Maternal 
V oca l iza t ions  occur red  in  an average of 72% o f  No-Toy i n t e r v a l s  and 27% 
of Toy i n t e r v a l s .  In Phase A, Maternal V o ca l i za t io n s  were followed by 
immediate ano t r a n s i t o r y  inc re ases  in I n f a n t  V oca l i za t ions  (P^^ = .089) 
and I n f a n t  Smile (P^-j = .276) and p e r s i s t e n t  in c re a s e s  in In fan t  Gesture 
(P|^l = .160) and I n f a n t  Manipulate Toy (P^^ = .460) .  I n f a n t  Reach f o r  
Toy showed d ec rease s  a t  8 and 18 sec.  p o s t - c r i t e r i o n  (P^^ = .121) and 
In fan t  Nonvocal Sounds increased  a t  24 sec .  p o s t - c r i t e r i o n  in t h i s  
Phase. In Pliase B, t h e  apparent  e f f e c t s  o f  Maternal Voca l iza t ions  were 
a t t e n u a t e d ,  with  a t r a n s i t o r y  increase  in I n f a n t  Smile (P^^ = .303) 
being the only  immediate consequence. I n f a n t  V oca l i za t ions  showed 
decreased f r e q u e n c i e s  a t  8 and 22 sec. p o s t - c r i t e r i o n ,  and In fan t  
Gestures showed a t r a n s i t o r y  increase  a t  8 sec .  and a p e r s i s t e n t  i n ­
c rea se  commencing a t  14 sec.  p o s t - c r i t e r i o n  in Phase B. In fan t  Low- 
Involvement s t a t e s  showed sus ta ined  in c re a s e s  in Phases A and B fo l lo w ­
ing Maternal  V o c a l i z a t io n s  (P^^ = .356 in Phase A; P̂ ĝ = .477 in Phase
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B). In Phase C, no c l e a r  r e l a t i o n s h i p s  between Maternal V oca l i za t ions  
and i n f a n t  behaviors  appeared .
Maternal Auditory/Nonvocal Behavior (see Fig.  31, p. 138). Maternal 
Nonvocal Sounds occurred  in 27%, 61% and 45% o f  Toy i n t e r v a l s  in Phases 
A, B and C, r e s p e c t iv e l y .  In Phase A, th i s  c r i t e r i o n  was fol lowed by a 
p e r s i s t e n t  d ec rease  in I n f a n t  Nonvocal Sound (P^^ = .086) ,  which appeared 
c y c l i c a l  in the  l a g -5  p r o f i l e  and a concomitant  decrease in Toy Manipula­
t i o n  (P^^ = .095) .  In Phase B, both of  these  in f a n t  behaviors  showed 
immediate but  t r a n s i t o r y  depres s ions  following Maternal Nonvocal Sounds 
(P^-j = .133 f o r  In f a n t  Nonvocal Sound; P^  ̂ = .148 for  In f a n t  Manipulate 
Toy). In Phase C, i n s t a n c e s  of  I n f a n t  Toy Manipulat ion decreased b r i e f l y  
fo l lowing t h i s  c r i t e r i o n  (P^^ = .065) .  In Phase A, I n f a n t  Smiles showed 
a delayed in c re a s e  a t  14 sec .  p o s t - c r i t e r i o n  (P^y = . 2 7 0 ) ,  but  not  in  
Phases B or C. In Phase C, I n f a n t  Reach f o r  Toy showed an immediate 
t r a n s i t o r y  enhancement (P^^ = .194) following Maternal Nonvocal Sounds. 
Given t h i s  i n f a n t ' s  v i s u a l  a b i l i t i e s ,  i t  i s  unc lear  whether t h i s  r e l a ­
t i o n s h i p  demonstrates a t r u e  reach t o  sound cue,  or improved a b i l i t y  to 
v i s u a l l y  o r i e n t  t o  an a u d i t o r y  s t im ulus  followed by v i s u a l l y  guided 
reach ing .
Maternal Low-Involvement ( see  Fig .  32, p. 139). Maternal Low- 
Involvement s t a t e s  occurred  in an average o f  14% of Toy sequences and 2% 
o f  No-Toy sequences.  In Phase A, In fan t  Voca l iza t ions  showed a c y c l i c a l  
p a t t e r n  of  depress ions  fo l lowing  t h i s  c r i t e r i o n ,  a t  6 and 24 sec .  p o s t ­
c r i t e r i o n  (P 2̂ = ,023).  In Phase C, the la g -5  p r o f i l e  showed s u s ta in e d
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dec re ase s  in In fan t  V o ca l i za t io n s  fol lowing t h i s  s t a t e  = .013) .
Materna l  High-Involvement ( see  Fig.  3^^ p . 139 )• Maternal High- 
Involvement s t a t e s  occurred  in 27% o f  i n t e r v a l s  a c ro s s  a l l  Phases .  This  
c r i t e r i o n  was followed by a decrease  in In f a n t  V o ca l i za t io n s  a t  22 sec .  
in  Phase B (P^^^ = .023) ,  but  by p e r s i s t e n t  i n c re a s e s  in  In f a n t  V o ca l i ­
z a t io n s  a t  4 sec .  in Phase C (P^^ " .194).  In Phase A, t h i s  Maternal 
s t a t e  preceeded a s u s ta in e d  in c re a s e  in In f a n t  Low-Involvement s t a t e s  
^ \ l  ~ .444 ) ;  in Phase B a s i m i l a r  in c re a s e  occur red  commencing 12 sec.  
p o s t - c r i t e r i o n  (P^g = .489) ,  while  no r e l a t i o n s h i p  between th e se  be­
hav io rs  appeared in Phase C.
The E f f e c t  of  th e  In fan t  on th e  Mother: P a i r  D
I n f a n t  Auditory/Nonvocal Behavior (see  Fig.  33,  pp. 140).  I n f a n t  
D produced Nonvocal Sounds in an average 25% of  Toy i n t e r v a l s .  Follow­
ing t h i s  c r i t e r i o n .  Maternal Touch was depressed  in  Phases A (P^^ =
.104) and C (P^^ = .024) with the  lag -5  p r o f i l e  in  Phase C showing a 
c y c l i c a l  p a t t e r n  of  d ep re s s io n s .  In Phase B, however, t h i s  c r i t e r i o n  
preceeded a c y c l i c a l  in c re a s e  in Maternal Touch, commencing a t  10 sec .  
p o s t - c r i t e r i o n  (P^g = .373),  In Phases A and B, Maternal Nonvocal 
Sounds showed c y c l i c a l  depres s ions  fo l lowing I n f a n t  Nonvocal Sounds (P^^
= .063 in  Phase A; P̂ -j = .204 in Phase B), while in  Phase C, an immediate 
bu t  t r a n s i t o r y  depress ion  occurred (P^^ = .286).
I n f a n t  Auditory/Vocal  Behavior (see  F ig .  34,  p. 141).  I n f a n t  
V o c a l i z a t io n s  occurred in 6%, 9% and 11% o f  i n t e r v a l s  in Phases A, B and
124
c ,  r e s p e c t i v e l y .  In Phase B,  the  raw frequency  o f  V o ca l i za t io n s  was too 
low to ana lyze .  In both Phases A and C, I n f a n t  V oca l i z a t io n s  were 
fo l lowed by p e r s i s t e n t  i n c re a s e s  in  Maternal Touch (P^^ = .622 f o r  Phase 
A; Pj l̂ = .813 fo r  Phase B), and immediate i n c re a s e s  in Maternal Voca li ­
z a t io n s  (P^^ = .490 fo r  Phase A; P .̂j = .750 f o r  Phase C).
I n f a n t  P o s i t i v e  Fac ia l  Expressions  ( see  F ig .  35,  p. 142). In fan t  
Smiles occur red  in an average 27% o f  i n t e r v a l s  a c r o s s  a l l  Phases.
In f a n t  Smiles were fo l lowed by delayed in c re a s e s  in  Maternal Touch in 
Phases A and B (P^y = .629 in Phase A; Pj^g = .536 in Phase B) , while in 
Phase C, t h e r e  was an immediate in c r e a s e  in Maternal Touch (P^^ = .685) 
fo l lowing t h i s  c r i t e r i o n .  Phases A and B showed immediate inc reases  in 
Maternal V o c a l i z a t io n s  fo l lowing t h i s  c r i t e r i o n  (P^^ = .469 in Phase A; 
Pj .̂| = .368 in Phase B). Maternal Nonvocal Sounds d i sp la y ed  completely 
d i f f e r e n t  lag p r o f i l e s  f o r  each o f  the  th r e e  Phases .  In Phase A, an 
immediate decrease  in  t h i s  maternal  a c t i v i t y  was fo l lowed by a su s ta ine d  
in c re a s e  (P^g = .408) .  Phase B showed c y c l i c a l  dep re s s io n s  (P^^ = .351) ,  
while  Phase C showed no c l e a r  r e l a t i o n s h i p  between Maternal Nonvocal 
Sound and t h i s  c r i t e r i o n .
I n f a n t  Spontaneous Manual Ges tu re  (see  F ig .  36,  p. 143 ). In fan t  
Gestures  appeared in  a mean o f  10% o f  t o t a l  i n t e r v a l s .  This  c r i t e r i o n  
was fol lowed by in c r e a s e s  in Maternal Touch in Phases A (P^^ = .731) and 
B (P|_i5 = .580),  b u t  n o t  in  Phase C. Maternal V o ca l i za t io n s  increased  
fo l lowing  t h i s  c r i t e r i o n  in  a l l  Phases (P^^ = .673 in Phase A; P ^ ^ g  = 
.380 in  Phase B; P^.j = .762 in Phase C).
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I n f a n t  Manipulate Toy ( see  F ig .  37,  p.  144). Toy Manipulation 
occur red  in  43%, 32% and 25% o f  Toy sequences in Phases A, B and C, 
r e s p e c t i v e l y .  In Phase A, t h i s  c r i t e r i o n  was followed by a sus ta ined  
dec rease  in  Maternal Touch (P^^ = .143) and c y c l i c a l  decreases in Mater­
nal Nonvocal Sounds (P^^ = .099) .  In Phase B, I n f a n t  Toy Manipulation 
was followed by c y c l i c a l  in c re a s e s  in Maternal Touch, commencing 14 
sec.  p o s t - c r i t e r i o n  (P^y = .358 ) ,  and c y c l i c a l  dec reases  in Maternal 
Nonvocal Sounds (P^^ = .322).  In Phase C, I n f a n t  Toy Manipulation 
preceeded an immediate dec rease  in  Maternal  Touch ( P ^ ^ g  = .067) in  the 
lag5 p r o f i l e .
I n f a n t  Reach f o r  Toy (see  F ig .  38, p. 145). I n f a n t  D reached f o r  
toys  in an average 13% o f  Toy sequences.  In Phase A, t h i s  c r i t e r i o n  was 
fo l lowed  by c y c l i c a l  decreases  in Maternal V oca l i za t ions  commencing a t  
10 sec.  p o s t - c r i t e r i o n  (P^^ = .089).  No r e l a t i o n s h i p  between these  
behav iors  appeared in  the  lag -5  p r o f i l e s  f o r  Phases B o r  C.
I n f a n t  Low-Involvement ( see  Fig.  32,  p. 139). In fan t  Low-Involve- 
ment s t a t e s  occurred  in  an average  30% o f  a l l  i n t e r v a l s .  In Phase A, 
t h i s  s t a t e  preceeded a p e r s i s t e n t  in c re a s e  in Maternal High-Involvement 
s t a t e s  (Pj^i = .434).  In Phase C, t h i s  c r i t e r i o n  was followed by a 
t r a n s i t o r y  dec rease  in  Maternal High-Involvement s t a t e s  (P^^ = .254) ,  
w h i le  no r e l a t i o n s h i p  appeared in Phase B.
Concurrent  V o c a l i z a t io n s :  P a i r  D
Concurren t  V o ca l i za t io n  occurred  in  only 3%, 2% and 8% of  Phase A,
8 and C i n t e r v a l s ,  r e s p e c t i v e l y .  This  bheav io r  could  only be analysed in 
Phase C, where i t  d id  not show c y c l i c i t y .
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Data Summary: P a i r  D
I n f a n t  D, for  a l l  her  hand icaps ,  was a s o c ia b l e ,  c u r io u s ,  ac t ive  
i n f a n t .  She produced a r e l a t i v e l y  high r a t e  o f  spontaneous ges tu res  
and sm i l e s .  Her mouth opened f r e q u e n t l y  as she ges tu red ,  but  her r a t e  
o f  v o c a l i z a t i o n  was r a t h e r  low, and th ose  v o c a l i z a t i o n s  she did produce 
were v e ry  g r o s s ,  ap p a re n t ly  s e v e re l y  impeded by her  s p a s t i c i t y .  These 
e x p re s s iv e  behaviors  showed small o v e r a l l  inc re ases  in r a t e  across the 
t h r e e  Phases .  While manipu la t ive  s k i l l s  d id  not  show s i g n i f i c a n t  
improvement, v i s u a l  t r a c k i n g ,  scanning  of  the  environment and v i s u a l l y  
guided locomotion did i n c re a s e  c o n s id e ra b ly .  However, the  visual  r egard  
s k i l l s  normal ly  found in  i n t e r p e r s o n a l  exchanges were not  well developed.  
While I n f a n t  D's  respons iveness  to  Maternal Touch increased  by Phase C, 
with  a higher  r a t e  o f  V o c a l i z a t io n s  and Smiles ,  the g e s tu r a l  response to 
t h i s  Maternal  behav ior,  which had been e v id e n t  in Phase A, di sappeared  
by Phase C. S im i l a r l y ,  a d iv e r s e  r e p e r t o i r e  of  express ive  responses to  
Maternal  V oca l i za t ions  found in  Phase A seemed to  d e t e r i o r a t e  completely 
by Phase C. Maternal Nonvocal Sounds were followed by immediate Reach 
for  Toy in Phase C, but  i t  i s  u n c l e a r  whether t h i s  r e f l e c t s  ear-hand 
coordina tion , ,  or v isua l  a t t e n t i o n  to an a u d i to ry  cue fol lowed by v i s u a l l y  
guided reac h ing .  I n f a n t  D's  r a t e  of  V oca l i za t ion  decreased fo l lowing 
Maternal  Low-Involvement s t a t e s .  Following Maternal High-Involvement 
s t a t e s  (which in ea r ly  Phases had preceded inc re ase s  in I n f a n t  Low- 
Involvement) ,  In fan t  D's  V oc a l i z a t io n s  occurred  a t  h igher f requenc ies  in 
Phase C.
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Mother D seemed to  become more and more a c t i v e l y  involved with  her  
i n f a n t  a s  her  s i g h t  improved,  spending le ss  t ime in noninvolved s t a t e s .
In t h e  Toy sequences o f  Phases B and C, she spen t  approximately 50% of 
the  t ime engaged in Visual  D i rec t io n ,  e i t h e r  a lone  or  in combination 
w i th  o t h e r  behav io rs .  Mother D's r a t e  of  T a c t i l e  S t imula t ion  was q u i t e  
h ig h ,  no doubt  a f f e c t e d  by her  i n f a n t ' s  i n a b i l i t y  to support  h e r s e l f  in 
an u p r i g h t  p o s i t i o n .  Although the  r a t e  of  Maternal V oca l i za t ions  was 
r e l a t i v e l y  low, t h i s  mother was g e n e ra l ly  very responsive  to her  In f a n t .  
I n f a n t  V oc a l i z a t io n s  were fol lowed by Maternal Touch and V oca l i za t ion ;  
Smiles were fol lowed by V oca l i za t ions  and an in c r e a s i n g l y  rap id  o n s e t  of  
T a c t i l e  re sponses .  I n f a n t  Gestures  were fol lowed by Maternal V oca l iza ­
t i o n s .  Mother D demonstra ted p rog res s ive  acceptance or perhaps a c q u i e s ­
cence t o  her  i n f a n t ' s  Low-Involvement s t a t e s .  Whereas in  Phase A (see 
Table 28,  p . 135), I n f a n t  Low-Involvement s t a t e s  were followed by i n ­
c rea sed  High-Involvement by the mother,  the re  was no r e l a t i o n s h i p  
between th e se  behav iors  in  Phase B, and in Phase C, Maternal High- 
Involvement a c t u a l l y  decreased  fol lowing I n f a n t  Low-Involvement. Con­
c u r r e n t  V oca l i z a t io n s  d id  not occur f r e q u e n t ly  enough to permit  a n a l y s i s ,  
t h e  i n f a n t ' s  v o c a l i z a t i o n  r a t e  being very low.
I n f a n t  D seemed to  be opera t ing  on an i l l o c u t i o n a r y  l e v e l ,  p o s s e s s ­
ing  th e  communicative s u b s t r a t e  r equ i re d  f o r  language according t o  prag­
m a t ic  th e o ry .  She had a r e p e r t o i r e  o f  exp re s s ive  behav io rs ,  s o c i a l -  
i n t e r a c t i v e  s k i l l s  and rudimentary t u rn - t a k in g  s k i l l s .  She could s igna l  
her  d e s i r e  fo r  c o n t in u a t io n  o f  an a c t i v i t y ,  and would even extend her
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arm in the d i r e c t i o n  of  an i n t e r e s t i n g  ob jec t .  She a l s o  had a small 
r ece p t iv e  vocabulary.  Her behav io r  was h igh ly  i n t e n t i o n a l ,  and she 
acted on both th e  animate and inanimate environment.  As a p a i r ,  t h i s  
in f a n t  and mother were mutua lly  very  responsive .  I n f a n t  D should have 
been r i p e  f o r  the  t r a n s i t i o n  from i l l o c u t io n a r y  to l o c u t io n a ry  behav ior .  
Her concomitant  handicaps  may preven t  her from making t h i s  t r a n s i t i o n ,  
however.
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Toys Tovs Tota l
PHASE B 
No Toys Toys Total
PHASE C 
No Toys Toys Tota l
DcnMviuao 
Nonvocal Sound .02 .22 .15 .00 .26 .20 .01 .31 .16
L i n g u i s t i c  V o c a l i z a t i o n .00 .00 .00 .00 .00 .00 ".■00 .00 .'{JO"
N o n l i n o u i s t i c  V o c a l i z a t i o n .05 .06 .05 .08 .10 .09 .19 .04 .11
Vocal I m i t a t i o n  o f  Mother .00 .00 .00 .00 .00 .00 .00 .00 .00
Head G es tu re ■.00 ■ . d t r .00 .00 “ TCTO ■ . 00' .00 " .00 “TO IT
I n a o p r o p r i a t e  Visual  O r i e n t a t i o n .69 .58 .61 .74 .44 .52 .63 .29 .46
P o s i t i v e  F ac i a l  Express ion{Smile ) .23 .19 .20 .28 .17 .20 .47 .32 .40
Neoa t ive  F ac ia l  Express ion .01 .01 .01 .01 .00 .00 .00 .00 .00
Spontaneous Manual G es tu re .17 .03 .08 .13 .05 .07 .15 .15 .15
Explore  Space .00 .00 .00 .00 .00 .00 .00 .00 .00
E l i c i t e d  Manual G es tu re .00 .00 .00 .00 .00 .00 .00 .00 .00
Reach f o r  Mother .02 .00 .01 .01 .00 .00 .09 .07 .08
Reach f o r  Toy .00 .20 .13 .00 .08 .06 .01 .12 .06
R e lease  Mother .00 .00 .00 .00 .00 .00 .01 .01 .01
Release  Toy .00 .03 .02 .00 .00 .00 .00 .01 .00
Explore  Mother .01 .00 .00 .00 .00 .00 .00 .00 .00
Explore Toy .00 .02 . 01 .00 .00 .00 .00 .00 .00
M anipu la te  Mother .00 .00 .00 .00 .00 .00 .05 .04 .05
M anipu la te  Toy .00 .43 .28 .00 .32 .24 .00 .25 .12
Hold Mother .07 .00 .02 .03 .00 .01 .02 .03 .02
Hold Toy .00 .13 .09 .00 .15 .12 .01 .05 .03
Withdraw Hand from Mother .00 .00 .00 .00 .00 .00 .00 .00 .00
Withdraw Hand from Toy .00 .00 .00 .00 .00 .00 .00 .00 .00
Push Away Mother .00 .00 .00 .00 .00 .00 .00 .00 .00
Touch S e l f .07 .09 .08 .11 .05 .06 .01 .06 .04
Hand: O the r /N oth inq .68 .19 .35 .75 .39 .48 .69 .31 .50
Approach Mother .00 .00 .00 .04 .00 .01 .15 .12 .14
Avoid Mother .00 .00 .00 .00 .00 .00 .00 .00 .00
Toy S te r e o t y p y .00 .01 .01 .00 .00 .00 .00 .00 .00
Body S te r e o t y o y .00 .00 .00 .00 .00 .00 .00 .00 .00
S e l f -A b u s iv e  S t e r e o t y p y .00 .00 .00 .00 .00 .00 .00 .00 .00
T able  24. RM DATA: PROPORTION OF INTERVALS CONTAINING EACH BEHAVIOR FOR MOTHER D
PHASE A PHASE B PHASE C
No Toys Toys Tota l  No Toys Toys To ta l  No Toys Toys Tota l
MATERNAL BEHAVIORS
C a r e s s
R e s t r a i n
T a c t i l e  D i r e c t i o n  
Visual  D i r e c t i o n
.17 .01 .06 .13 .02 .05 .32 .00 .16
.00 .00 .00 .00 .00 .00 .00 .00 .00
.78 .35 .49 .73 .21 .34 .50 .20 .35
.00 .24 .16 .00 .58 .44 .08 .50 .29
P o s i t i v e  L i n g u i s t i c  
V o c a l i z a t i o n .00 .00 .00 .00 .00 .00 .03 .02 .02
N e g a t i v e  L i n g u i s t i c  
V o c a l i z a t i o n .00 .00 .00 .00 .00 .00 .00 .01 .00
Other L i n g u i s t i c  
V o c a l i z a t i o n .72 .13 .33 .70 .06 .22 .54 .53 .53
N o n l i n q u i s t i c  
V o c a l i z a t i o n .02 .02 .02 .01 .01 .01 .15 .03 .09
Vocal I m i t a t i o n  
of  I n f a n t .00 .00 .00 .00 .00 .00 .00 .00 .00
Nonvocal Sound .01 .27 .18 .04 .61 .46 .13 .45 .29
wro
T able  2 5 .  BEHAVIOR CATEGORIES SELECTED FOR LAGS ANALYSES: PAIR D
(PROPORTION OF INTERVALS CONTAINING EACH BEHAVIOR CATEGORY)
Phase CPhase A Phase B
No
INFANT BEHAVIORS:
Toy 10} Tota l No Toy Toy Total No Toy Toy Tota l
Nonvocal Sound .02 .22 .15 .00 .26 .20 .01 .31 .16
V o c a l i z a t i o n .05 .06 .06 .08 .10 .09 .19 .04 .11
P o s i t i v e  F a c i a l  (Smile) .23 .19 .20 .28 .17 .20 .47 .32 .40
Manual G es tu re .17 .03 .08 .13 .05 .07 .15 .15 .15
M anipu la te  Toy .00 .43 .28 .00 .32 .24 .00 .25 .12
Reach f o r  Toy .00 .20 .13 .00 .08 .06 .01 .12 .06
Low-Involvement S t a t e .53 .14 .27 .45 .36 .38 .23 .23 .23
MATERNAL BEHAVIORS:
T a c t i l e .95 .36 .55 .86 .23 .39 .82 .20 .51
V o c a l i z a t i o n .74 .15 .35 .71 .07 .23 .72 .59 .64
Nonvocal Sound .01 .27 .18 .04 .61 .46 .13 .45 .29
Low-Involvement S t a t e .00 .30 .20 .03 .11 .09 .02 .12 .07
High Invo lvement S t a t e .26 .17 .37




T a c t i l e
Auditory/Vocal
c





T a c t i l e
^  Auditory/Vocal  .200.  .  
<  1-b3:
^  Auditory/Nonvocal  .133 -
\udi tory  
Vocal





l a t e  Toy
Reach 
for  Toy
.067 .214 .114 + .175 - .143 -
.089 + .276 + .160 + .460 + .159
.034 .164 - - - - .095 - .216
.065 .241 .111 + .313 .042
.061 .303 + .091 .253i _5 .OWj.5
.086 .102 - .047 .148 - .063
0  Tact ile .182 + .524 + .182 . 122i _ 5" .076^_|
to Auditory/Vocal. .284 < .122 .431 .127 .185 .074
Auditory/Nonvocal .210 • -  — ------- .306 .177 .065 -  .194 +
Pq = Observed P r o b a b i l i t y  
+ = Pq>P^, P^.OOl 
-  = P p ^ P p .  P^ .OOI
  = I n s u f f i c i e n t  o b s e rv a t io n s  fo r  a n a l y s i s .
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T a b l e  27.
PAIR D: Till lUrANT“i LIT LCT ON IIIL MOTilLU
INFANT'S OlüAVIOR AT INTERVAL X-1
P :̂ flOTHER'S P-FfAVIOR AT INTERVAL X
Auditory Auditory 
Tactile  Vocal Nonvoca1
PHASE A Audi tory/Nonvocal  
Audi to ry /Voca l  
P o s i t i v e  F a c i a l  
Manual G e s tu r e  
Manipulate Toy 














PHASE Ü Audi tory/f lonvocal  .204
Auditory /Voca l  ------
Posi Live F a c i a l  .439
Manual G es tu re  
Manipulate Toy .271
Reach f o r  Toy
.204





PHASE C Audi tory/Nonvocal  
Audi to ry /Voca l  
P o s i t i v e  F ac ia l  
Manual G es tu re  
Manipula te  Toy 







.739  + 
.762 +
P̂ l = Observed P r o b a b i l i t y
+ = P Q > f * - .  . OUI  
- = n ^ . n n i





T a b l e  2 3 .  PAIR D: STATES OF INVOLVEMENT
PHASE A
M o th e r ' s  S t a t e  a t  
I n t e r v a l  X-1:
Low-1 nvol verT.ent 
Hi c h - 1nvolvement 
V o c a l i z a t in n




V o c a l i z a t i o n
.053
.076
I n f a n t ' s  S t a t e  a t  
I n t e r v a l  X-1:
Low-Involvement
P«: M o th e r ' s  S t a t e  
a t  I n t e r v a l  X: 




M o th e r ' s  S t a t e  a t  
I n t e r v a l  X-1:
Low-Involvement 
Hi g h - 1nvolvement 





I n f a n t ' s  S t a t e  a t  
I n t e r v a l  X-1:
Low-Involvement .151
PHASE C
M o th e r ' s  S t a t e  a t  
I n t e r v a l  X-1:
Low-Involvement 
H igh-Invo lvem ent  





I n f a n t ' s  S t a t e  a t  
I n t e r v a l  X-1:
Low-Involvement .254 -
Pq = Observed P r o b a b i l i t y
+ = Pq ^ ^ E ’
P -  = P g < P g ,  p ^ . O O l  
  = I n s u f f i c i e n t  o b s e r v a t i o n s
F i g .  2 9 .  EFFECT OF MATERNAL TOUCH ON SELECTED INFANT BEHAVIORS: PAIR D
P h a s e  A P h a s e  D P h a s e  C
CO
I n f a n t  Vocali ze
. 5 I n f a n t  Smile
U .
OCO




I n f a n t  Reach f o r  Tovto
( l a g - 5 )
CO
•  J ( l a g - 5 )--înfsnL-rsnTcûTzte-Tos-—
I n f a n t  Nonvocal Sound
0 L
LAG:1 73 5 9 11 13 1 5 7 9 11 13 3 5 7 9 11 13 151
F i g .  30 .  EFFECT OF MATERNAL VOCALIZATION ON SELECTED INFANT BEHAVIORS; PAIR D
Pliasc- A Phase D Phase C
.3 I n f a n t  Vocali ze
.5 I n f a n t  Smile
o(U
I n f a n t  Ges tu re
O
.5
I n f a n t  Reach f o r  Toy
-  -  hrf  a r r t rïfraTa’r e  "Tg'.3
.5
I n f a n t  Nonvocal Sound
0
LAG:1 3 5 7 9 11 13 1 3 7 9 11 13 1 5 7 9 11 13 15
F i g .  3 1 .  EFFECT OF MATERNAL NONVOCAL SOUND ON SELECTED INFA.NT BEHAVIORS: PAIR D
Phase- A P h a s e  C P h a s e  C
I n f a n t  Voca l ize
I n f a n t  S n i l e
L a.
I n f a n t  G es tu re
*— *
O
Infant Reach for Toyto
g  .5a I n f a n t  H a m o u i a t e  Toy
o
Q
I n f a n t  Nonvocal Soundoo
3 5 7LAG:1 9 11 13 1 5 7 11 13q 3 5 7 91 11 13 15
Phase A
F i g .  3 2 .  STATES OF INVOLVEMENT: PAIR D
P h a s e  B Phase C
1vementC r i t e r i o n :  Materna l  Low Invc
T a rg e t :  I n f a n t  V o c a l i z a t i o n ( l a g - 5 )( l a g - 5 )
C r i t e r i o n ;  Maternal High In 




 Ç r i t e r iQ n i__M âte rQ â l .b ig l3_lQ'
T a rg e t :  I n f a n t  Low Invol verm
olvement 
n t ----------
t i o nC r i t e r i o n :  Matecnal  Vocalizt
T a rge'n > _4(rf aot-Low .  lo vo l  veic'c
1
C r i t e r i o n :  I n f a n t  Low Invol  ement




5 7 9 11 13 11 13 153 1 3 5 7 91 3 5 7 9 11 13
w
VO
Fig .  33. EFFECT OF INFANT NONVOCAL SOUND ON SELECTED MATERNAL BEHAVIORS: PAIR D
Phase A Phase 8 Phase C
1.0









C O ' I D I T i n r i A L  P R O B A B I L I T I E S  ( P . )  W I T H  9 9 . 9 "  C O N F I D E N C E  I N T E R V A L S










Phase ÇPhase BPliasc A
1
( l a g - 5 )
|1?.-arnal V o c a l i z a t io n
1
( l a g - 5 )
Maternal  Touch
1
la tc rna l  Nonvocal Sound
9 11 13 1 35 7 9 3 7 5 73 11 13 1 9 11 13 15
F i g .  3 5 .  EFFECT OF INFANT SMILE ON SELECTED MATERNAL BEHAVIORS: PAIR 0
ro








H%:2r n a 1 Toucii
C2 1
Oo
Materna l  Nonvocal Sound
3LAG : 1 7 9 313 5 7 9 11 13 1 31 5 711 9 11 13 150
Fig .  36. EFFECT OF INFANT GESTURE ON SELECTED MATERNAL BEHAVIORS: PAIR D
Phase CPhase BPhase A
1.0
.5








LAG: 1 5 7 9 11 13 1 3 5 7 9 11 13 1 3 5 7 9 11 13 15
CONDITIONAL PROBABILITIES (P_) WITH 9 9 . 9 \  CONFIDENCE INTERVALS











Phase CPhase BPhase A
1
( l a g - 5 )
 i  taterr rai"  •Vrnrail'zati'DTi'
1
( l a g - 5 )
rna l  Touch
1
( l a g - 5 )Materna l  Honvocal Sound
3 5 7 9 311 13 1 5 7 9 11 13 1 3 5 7 9
F ig .  38. EFFECT OF INFANT REACH FOR TOY ON SELECTED MATERNAL BEHAVIORS: PAIR 0
Phase A Phase B Phase C
1.
( l a g - 5 ) ( l a g - 5 )
0
1 3  5 7 9 I I  13 1511 13LAG: 1 3 5 75 7 9 11 13 1 3 9
CONDITIONAL PROBABILITIES (P^) WITH 99.9% CONFIDENCE INTERVALS
P a i r  E
In f a n t  E was 2 y r s ,  8 mo. a t  the  beginning o f  t h i s  p ro je c t .  Like 
In fan t  D, h i s  s i g h t  had begun to  improve. A f t e r  a y e a r  o f  improvement, 
he could l o c a t e  and t r a c k  o b j e c t s  held as f a r  as  4 1/2 f e e t  away. 
Although he had no concomitant  handicaps ,  he was s e v e r e l y  delayed in  
a l l  a r e a s  and demonstrated severe behavior problems.  M oto r ica l ly ,  he 
was capable  o f  walking with hands held and could s u p p o r t  himself s tand­
ing in  a playpen and would move around a l i t t l e  w i th in  t h e  playpen.
Lef t  to  h i s  own d e v i c e s ,  he would s i t  on the  f l o o r ,  moving around by 
rock ing ,  r o l l i n g  and abnormal whole-body movements, bu t  never leav ing 
the  room he was in .  He engaged in frequenc  bouts  o f  s e l f - s t i m u l a t o r y  
s t e r e o t y p i c  behavior ,  some o f  i t  s e l f - a b u s i v e .  Although Infant  E used 
h i s  v i s io n  very  e f f i c i e n t l y  to  l o c a te  o b j e c t s ,  he would a v e r t  h i s  eyes 
from o b j e c t s  as soon as  he cap tured  them and he did not  v i s u a l l y  explore 
o b je c t s .  His toy p la y  c o n s i s t e d  almost e n t i r e l y  o f  banging ob jec ts  on 
the  f l o o r ,  with  no t a c t i l e  e x p l o ra t io n .  His eyes were r a r e l y  f u l l y  
open, and he would no t  r e t u r n  another  p e r s o n ' s  gaze ;  indeed ,  he would 
a v e r t  h i s  f ace  from i n t e r a c t i o n s  with h i s  p a r e n t s .  He produced no 
rec o g n iz a b le  words spon taneous ly ,  al though  he would o c c a s io n a l ly  im i ta t e  
sounds and words. I n f a n t  E had been seen monthly a t  the  Child Study 
Center fo r  18 months.  When f i r s t  eva lua ted  t h e r e ,  h i s  developmental
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de lays  were n o t  seve re ,  and h i s  l a c k  o f  p rogress  over the ensuing two 
y e a r s  was b a f f l i n g .  He o c c a s i o n a l l y  demonstrated a b i l i t i e s  with  h i s  
t h e r a p i s t s  which he simply would n o t  use a t  home, where he seemed to  use 
d i s r u p t i v e  o r  s e l f - a b u s i v e  behav io rs  very  p u rpose fu l ly  to con t ro l  h is  
p a r e n t s .  The on ly  p rogress  to  be r e p o r te d  fo r  t h i s  i n f a n t  over the  
course  of  th e  p r o j e c t  ( a t  the end o f  which he was 37 mo. o ld )  was i n ­
c r e a s i n g  use o f  h i s  v i s io n .
Tables  29 and 30 (pp.  155 and 156) p resen t  p resen ts  r a t e s  o f  occur ­
rence  f o r  th e  o r i g i n a l l y  scored b ehav io r s .  Note the f requency o f  Push 
Away Mother,  Avoid Mother,  Touch S e l f ,  and a l l  types of  S te reo typy  on 
th e  p a r t  o f  I n f a n t  E. Note a l s o  t h e  inc idence  o f  R e s t r a i n t  by the  
Mother, which was u s u a l ly  prompted by the  i n f a n t ' s  s t e r e o t y p i c  behav io rs .  
Table 31 (p .  157) p re s en ts  r a t e s  o f  occurrence fo r  the  11 c a t e g o r i e s  
su b je c t e d  t o  in t e n s iv e  ana ly ses .  Tables 32, 33 and 34 (pp.  158 -  160 ) 
p r e s e n t  Lag-1 t r a n s i t i o n a l  p r o b a b i l i t i e s  fo r  i n f a n t  b e h a v io r s ,  maternal  
b e h a v i o r s ,  and r e c ip ro c a l  S ta te s  o f  Involvement,  r e s p e c t i v e l y .  F igures  
39 -  47 (pp.  161 - 169) d i s p l a y  c ro s s - c o n t in g e n c ie s  f o r  th e se  behav io rs .
The M othe r ' s  E f f e c t  on th e  I n f a n t :  P a i r  E
Maternal  T a c t i l e  Behavior ( s ee  F ig .  39, p . 161 ) .  Mother E touched 
her  i n f a n t  in  an average 100% of No-Toy sequences,  and 37% o f  Toy 
sequences .  I n f a n t  Smiles showed a delayed decrease  a t  20 sec .  p o s t ­
c r i t e r i o n  i n  Phase A (P|_iq  = .076) ;  in  Phase B, th e re  was an immediate 
and s u s t a in e d  in c re as e  in In fan t  Smile (P^^ = .166);  while in  Phase C
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t h e re  was an in c re a s e  in  In fan t  Smile 28 sec.  p o s t - c r i t e r i o n  
= .178 ) .  In Phases A and B, I n fan t  Toy Manipulat ion decreased p o s t ­
c r i t e r i o n  (P|  ̂ = .227 in Phase A; Pj^̂  = .120 in  Phase B). In fan t  Reach 
fo r  Toy decreased  immediately fo l lowing th i s  c r i t e r i o n  in Phase A (P^^
= .1 0 9 ) ,  b u t  inc reased  a t  8 sec.  p o s t - c r i t e r i o n  in Phase B (P^^ = .290) ,  
and was u n a f f e c t e d  in Phase C.
Maternal  Auditory/Vocal Behavior (see F ig .  40, p. 162). Maternal 
V o c a l i z a t io n s  occurred  in a mean o f  79% of No-Toy i n t e r v a l s  and 52% o f  
Toy i n t e r v a l s .  Following t h i s  c r i t e r i o n .  I n f a n t  Nonvocal Sounds de­
creased  b r i e f l y  in a l l  three  Phases (P^^ = 396 in Phase A; Pj^̂  = .183 in  
Phase B; P^^ = .379 in  Phase C). These e f f e c t s  were p a r a l l e l l e d  by 
s i m i l a r  d ec re ase s  in In fan t  Toy Manipula t ion .  I n fan t  Reach fo r  Toy 
decreased  a t  20 sec .  p o s t - c r i t e r i o n  in  Phase A (Pj_]q ~ -TOO), b u t  
in c re ased  a t  24 sec .  p o s t - c r i t e r i o n  in  Phase B (P^jg ~ .291).  In Phase 
A, Maternal  V oca l iza t ions  proceeded an in c re a s e  in  the  In fan t  Low- 
Involvement s t a t e  (P^^ = .091) .
Materna l  Auditory/Nonvocal Behavior ( see  Fig.  41,  p. 163). Mater­
nal Nonvocal Sounds occurred in 17% o f  i n t e r v a l s  in Toy sequences.  This 
c r i t e r i o n  proceeded cyc l i c a l  inc re a s e s  and decrease s  in In fan t  Nonvocal 
Sounds i n  Phase A (P^g = .632),  and delayed inc re a s e s  in  t h i s  behav ior  
in  Phase C (P^^ = .613).  In fan t  V oca l i za t ions  showed a mixture o f  
i n c r e a s e s  and decreases  following t h i s  c r i t e r i o n  in Phase A, and c y c l i ­
cal  de c re a se s  in Phase B (P^^ = . 1 1 8 ) ,  with no e f f e c t  in Phase C.
In f a n t  Smiles showed a decrease a t  14 sec.  p o s t - c r i t e r i o n  in Phase C
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(P^y = .041),  the  only Phase where they occurred f r e q u e n t l y  enough to be 
analyzed.  The only c o n s i s t e n t  af termath  o f  Maternal Nonvocal Sound was 
an immediate inc rease  in  I n f a n t  Reaching fo r  Toy, showing t h a t  t h i s  
i n f a n t  l o c a l i z e d  sound well (P^^ = .263 in  Phase A; P^^ = .324 in Phase 
B; P^^ = .333 in Phase C). I t  i s  not c l e a r ,  however,  whether subsequent 
reaching was guided by a u d i t o r y  or  visual  cues.  In Phase A t h i s  response 
was c y c l i c a l ,  r e f l e c t i n g  the c y c l i c  autocontingency o f  t h i s  i n f a n t  
behavior  in t h a t  Phase.  In Phase B, I n fan t  Toy Manipula t ion was tempo­
r a r i l y  depressed fo l lowing  Maternal Nonvocal Sound = . 1 1 8 ) ,  which 
would be expec ted ,  given the  inc re ase  in Reach f o r  Toy a t  t h i s  po in t .
Maternal Low-Involvement S ta t e  (see Fig.  42, p. 154). Maternal 
Low-Involvement s t a t e s  occurred  in 34% of Toy i n t e r v a l s  but  in none of  
the  No-Toy i n t e r v a l s .  The e f f e c t s  of  t h i s  s t a t e  on In f a n t  Vocali za t ions  
were i n c o n s i s t e n t  a c ro s s  Phases ,  with c y c l i c a l  in c re a s e s  in Phase A (P^^
= .552 ) ,  c y c l i c a l  dec rease s  in Phase B (P^^ = .270) and an in c re a s e  in 
Phase C a t  24 sec.  p o s t - c r i t e r i o n  (P^^g “ .365) ,  which showed a cy c l ica l  
p a t t e r n  in the  lag-5  p r o f i l e .
Maternal High-Involvement S ta t e  (see Fig.  42, p . 164 ) .  Maternal High- 
Invol vement S ta t e s  occurred  in 36% of a l l  i n t e r v a l s  a c ro s s  Phases.  This 
s t a t e  was followed by a p e r s i s t e n t  increase in I n f a n t  Low-Involvement 
s t a t e s  in Phase A (P^^ = .161 ) ,  bu t  showed no e f f e c t s  in  Phase B or 
Phase C. In Phase A, I n f a n t  V ocali za t ions  decreased b r i e f l y  a t  12 sec.  
p o s t - c r i t e r i o n  (P^^ = .395).
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The E f fe c t  of  th e  In fan t  on the Mother; P a i r  E
In fa n t  Auditory/Nonvocal Behavior ( see  Fig.  43, p. 165). I n f a n t  E 
produced Nonvocal Sounds in  45% o f  t o t a l  i n t e r v a l s  in the  Toy sequences.  
This behav ior  was followed by decreases  in Maternal Touch fo r  a l l  Phases 
= .104 in Phase A; P^^ = .141 in  Phase B; Pĵ -j = .360 in Phase C).
In Phase B a lo n e ,  t h i s  c r i t e r i o n  was a l s o  fo l lowed by a decrease  in 
Maternal Nonvocal Sounds a t  18 sec .  p o s t - c r i t e r i o n  (P^g = .047).
I n f a n t  Auditory/Vocal Behavior (see F ig .  44, p. 166). I n f a n t  
Voca l iza t ions  occurred  in a mean o f  39% of  t o t a l  i n t e r v a l s  ac ross  
Phases.  Mother E 's  T a c t i l e  Behavior inc re ased  fo l lowing  t h i s  c r i t e r i o n  
in  Phase B (P^^ = .678) and and a t  16 sec.  p o s t - c r i t e r i o n  in Phase C
(P l8 = .586) .  Maternal V oca l i za t ions  fo l lowing  In f a n t  Voca li za t ions  
decreased te m pora r i ly  in  Phase A (P^^ = .424 ) ,  but  showed no e f f e c t s  in 
Phase B o r  C. Maternal Nonvocal sounds fo l lowing  t h i s  c r i t e r i o n  showed 
delayed dec reases  in Phase B (P^g = .043).
I n f a n t  P o s i t i v e  Fac ia l  Expression ( see  F ig .  45,  p.  167). In f a n t  
Smiles appeared in an average 12% o f  a l l  i n t e r v a l s .  P a t t e rn s  o f  Maternal 
Touch fo l lowing  In fan t  Smile were complete ly  d i f f e r e n t  fo r  each Phase,  
showing i n i t i a l  decreases  in Phase A (P^^ = .231) ,  s u s ta in e d  inc re a s e s  
in Phase B (P^^ = .870) ,  and in c re ase s  in Phase C commencing a t  22 sec.  
p o s t - c r i t e r i o n  ( P ^ n  “ .594) .  Maternal V oca l i z a t io n s  following t h i s  
c r i t e r i o n  decreased  c y c l i c a l l y  in Phase A (P^^ = . 3 9 7 ) ,  inc reased  pe r ­
s i s t e n t l y  in  Phase B (P^^ = .761),  and in c re ased  c y c l i c a l l y  in Phase C 
^ \ l  ~ "750).  Maternal Nonvocal Sounds showed c y c l i c a l  decreases
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s t a r t i n g  8 sec.  p o s t - c r i t e r i o n  in Phase A = . 0 7 0 ) ,  s u s t a in e d  de­
c re a se s  fo l lowed by i n c r e a s e s  in th e  lag-5  o r o f i l e  fo r  Phase B ( P ^ ^ g  = 
.048) and a delayed dec re a se  in Phase C (P^g = .094).
In f a n t  Spontaneous Manual G e s tu re . I n f a n t  E produced v i r t u a l l y  no 
g e s tu r e s .
In f a n t  Manipulate Toy (see  F ig .  46, p. 168).  I n f a n t  E engaged in 
Toy Manipula t ion in an average  46% of i n t e r v a l s  in the  Toy sequences.  
Maternal Touch decreased  p e r s i s t e n t l y  fo l lowing  t h i s  c r i t e r i o n  in Phases 
A (P^^ = .126) and B (P^^ = . 1 5 3 ) ,  but showed a de layed  i n c re a s e  a t  26
sec .  p o s t - c r i t e r i o n  in  Phase C " . 5 8 7 ) .  Maternal V oca l i za t ions
decreased  c y c l i c a l l y  p o s t - c r i t e r i o n  in Phases A (P^^ = .373) and B (P^^
= .3 3 ) ,  bu t  showed a b r i e f  in c r e a s e  a t  12 sec .  in Phase C (P^g = .728),
Maternal Nonvocal Sounds fo l lowing  th i s  c r i t e r i o n  showed no c o n s i s t e n t  
p a t t e r n .  In Phase A, c y c l i c a l  in c re a s e s  in t h i s  beh av io r  commenced 4 
sec .  p o s t - c r i t e r i o n  (P^g = .195) ;  in Phase B, th e re  was a decrease  in 
Maternal Nonvocal Sound commencing 18 sec .  p o s t - c r i t e r i o n  (P^g = .044);  
w h i le  Phase C showed no e f f e c t .
I n f a n t  Reach f o r  Toy (see  F ig .  47, p. 169 ) .  I n f a n t  E Reached fo r  
Toys in 19% of  a l l  Toy i n t e r v a l s .  In Phase A, t h i s  c r i t e r i o n  preceded a 
dec rease  in Maternal V o c a l i z a t i o n s  (P^^ = .282);  in  Phase B, Maternal 
V oca l i z a t io n s  inc reased  c y c l i c a l l y  commencing 10 sec.  p o s t - c r i t e r i o n  
(Pj 5̂ = .607) ;  while i n  Phase C, t h i s  maternal  behav io r  showed a b r i e f  
d ep re s s ion  fol lowing 14 seconds a f t e r  I n f a n t  Reach f o r  Toy (P^^ = .552).
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In f a n t  Low-Involvement S ta t e s  (see  F ig .  42,  p . 154 ) .  In fan t  Low- 
Invol vement s t a t e s  occurred  in  a mean o f  12% o f  t o t a l  i n t e r v a l s  across  
a l l  Phases.  Maternal  High-Involvement S t a t e s  in c re as ed  p e r s i s t e n t l y  
fo l lowing  t h i s  c r i t e r i o n  in Phase A, showed no r e l a t i o n s h i p  in Phase B, 
and showed an i n c r e a s e  ac ro ss  seconds 20 -  30 in  the  lag -5  p r o f i l e  fo r  
Phase C (P^^^ = .857) .
Concurren t  V o c a l i z a t i o n s :  P a i r  E
Concurren t  V o ca l i z a t io n  occurred  i n  19%, 19% and 21% of t o t a l  i n t e r ­
v a l s  in  Phases A, B, and C, r e s p e c t i v e l y .  In Phase C, t h i s  behavior 
showed a c y c l i c a l  p a t t e r n  of  au tocon t ingency  ( see  Appendix F, p. 265).
Data Summary: P a i r  E
P a i r  E ' s  i n t e r a c t i v e  p a t t e r n s  were remarkable  f o r  t h e i r  lack  of  
c o n s i s t e n c y .  I n f a n t  E seemed to  o p e ra te  on h i s  environment d e l i b e r a t e l y  
and e x p r e s s i v e l y ,  bu t  most of  h i s  i n t e n t i o n a l  e x p re s s iv e  behavior was 
used to  t e rm in a t e  i n t e r a c t i o n s  (pushing away h i s  mother ,  b i t i n g  his  
hand) o r  t o  s t i m u l a t e  h im se l f  ( s t e r e o t y p i e s ) .  I n f a n t  E voca l ized  com­
p a r a t i v e l y  f r e q u e n t l y ,  but  o f ten  as an accompaniment to  s t e r e o ty p ic  
b ehav io r ,  making i t  i n a p p ro p r i a t e  to r e i n f o r c e  h i s  v o c a l i z a t i o n s .  He 
produced v i r t u a l l y  no manual g e s t u r e s ,  and h i s  smile  was r a r e .  Although 
no c l e a r  p a t t e r n s  to  h i s  behavior  appeared through the  LAGS ana lyse s ,  
t h e r e  was a genera l  decrease  in t o y - r e l a t e d  a c t i v i t i e s  fol lowing Mater­
nal  Touch and V o c a l i z a t io n .  Maternal Involvement s t a t e s ,  however, d id  no t  
show any r e l i a b l e  r e l a t i o n s h i p  to  t h i s  i n f a n t ' s  a c t i v i t y  leve l  (see Table 
34, p . 160).
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Mother E 's  r a t e  of  T a c t i l e  s t im u la t ion  was ex t remely  high (averag­
ing 100% o f  No-Toy i n t e r v a l s ) ,  cons ider ing  t h a t  I n f a n t  E had no t roub le  
s i t t i n g  independently .  S u r p r i s i n g l y ,  though,  in Toy sequences she did 
no t  use much t a c t i l e  d i r e c t i o n  a t  a l l ,  and her  use o f  Nonvocal Sound 
was ext remely low. Fur thermore ,  in s p i t e  of  her i n f a n t ' s  in c re a s in g ly  
acc u ra te  v i s io n ,  she r a r e l y  used Visual  D irec t ion .  Mother E did seem 
t o  a p p ro p r ia t e ly  reduce T a c t i l e  s t im u la t ion  fo l lowing  t o y - r e l a t e d  
a c t i v i t i e s  ac ross  a l l  Phases .  She seemed to respond v o ca l ly  to  i n f a n t  
Smiles beginning in  Phase B, and in  t h a t  same Phase began to respond 
T a c t i l e y ,  but no t  V ocally ,  to  her i n f a n t ' s  V oca l i z a t io n s .
In f a n t  E seemed to  be opera t ing  a t  a p r im i t i v e  i l l o c u t i o n a r y  l e v e l ,  
showing i n t e n t i o n a l  e x p re s s iv e  behavior (mostly n ega t ive  in  a f f e c t ) ,  a 
high r a t e  of  v o c a l i z a t i o n ,  some v o c a l - im i t a t i v e  s k i l l s ,  and an i n d e t e r ­
minate r e c e p t iv e  vocabulary .  However, the s o c i a l - i n t e r a c t i v e  s k i l l s  of  
the p a i r  were so i n e f f i c i e n t  t h a t  communicative e f f o r t s  seemed to have 
achieved a punishing q u a l i t y  fo r  both mother and i n f a n t .  Given the lack 
o f  confounding o rg a n ic  d e f i c i t s  in the  i n f a n t ,  i t  seems l i k e l y  t h a t  h is  
severe communicative de lay  i s  a t t r i b u t a b l e  to th e se  i n e f f e c t i v e  i n t e r ­
a c t io n  p a t t e r n s .  This  exp lana t ion  i s  u n fo r tu n a te ly  s t reng thened  by the 
knowledge t h a t  I n f a n t  E 's  o l d e r  s i b l i n g  al so  p re s e n t s  seve re  behavior 
problems.
In f a n t  E 's  b l in d n e s s  was not suspected u n t i l  he was a t  l e a s t  th re e  
months of  age and was no t  confirmed u n t i l  he was s ix  months o ld .  Thus, 
he was t r e a t e d  as  a s ig h t e d  in fa n t  f o r  a t  l e a s t  th re e  months,  then
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t r e a t e d  as  a b l i n d  i n f a n t  f o r  about  a y e a r ,  and then as h i s  s i g h t  began 
t o  improve he no doubt was handled in y e t  ano ther  way. Perhaps the 
demonstrably poor pa ren t ing  s k i l l s  combined with th e se  swi tches  in 
s t r a t e g i e s  based on the  perceived sensory a b i l i t i e s  of  th e  c h i ld  com­
bined to  the  d e t r i m e n t  of  e f f e c t i v e  communication f o r  t h i s  m othe r - in fan t  
p a i r .
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T a b l e  2 9 .  RAW DATA; PROPORTION OF INTERVALS CONTAINING EACH BEHAVIOR FOR INFANT E
P H A S E  A P H A S E  B P H A S E  C
tntn
No Toys Tovs Total No Toys Toys Tota l No Toys Toys Total
Tfcirf tMX n r i i f t w T n n r
i  1 4 « Ml % 1 u u n M V  i V K J
Nonvocal Sound . 0 0 .54 .47 . 0 0 .32 . 2 1 .48
L i n g u i s t i c  V o c a l i z a t io n '.'(JU . 0 1 .Ul .03 .OU" . 0 1 .  0 0
N o n l i n n u i s t i c  V o c a l i z a t i o n .33 .48 .46 .52 .25 .34 .36
Vocal I m i t a t i o n  o f  Mother . 0 0 . 0 1 . 0 1 . 0 0 . 0 0 . 0 0 . 0 0
FTead G es tu re .04 . 0 0 . 0 1 . 0 0 . 0 1 . 0 1 . 0 2
I n a p p r o p r i a t e  Visual  O r i e n t a t i o n .91 .36 .43 .83 .47 .59 . 1 0
P o s i t i v e  F a c i a l  E xp res s ion (S m i le ) .05 .15 .14 .22 .04 . 1 0  • . 1 1
Negat ive  F a c i a l  Express ion .03 .03 .03 .03 . 0 1 . 0 2 .07
Spontaneous Manual G es tu re . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 1
Explore Space . 0 0 . 0 1 . 0 1 . 0 1 . 0 0 . 0 0 . 0 1
E l i c i t e d  Manual G es tu re . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
Reach f o r  Mother .04 . 0 1 . 0 1 . 0 1 . 0 1 . 0 1 . 0 2
Reach f o r  Toy .04 .17 .16 . 0 0 . 2 1 .14 . 2 0
Release  Mother . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
Release  Toy . 0 0 .02 .02 . 0 0  b .03 . 0 2 .06
Explore  Mother . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
Explore  Toy . 0 0 . 0 1 . 0 1 . 0 0 . 0 2 . 0 1 . 0 1
M anipu la te  Mother . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
M anipu la te  Toy . 0 0 .53 .46 . 0 0 .33 . 2 2 .51
Hold Mother .03 . 0 1 . 0 1 .05 . 0 2 .03 . 0 1
Hold Toy . 0 1 .04 .03 . 0 0 . 0 1 . 0 1 .03
Withdraw Hand from Mother . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
Withdraw Hand from Toy . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0
Push Away Mother . 0 0 . 0 1 . 0 1 .08 . 0 1 .04 . 0 1
Touch S e l f .37 .16 .18 .23 .17 .19 .09
Hand; O the r /N o th inq .57 .16 . 2 1 .65 .32 .43 .17
Approach Mother . 0 0 . 0 0 . 0 0 . 0 1 . 0 0 . 0 0 . 0 1
Avoid Mother .15 .03 .05 .16 .03 .07 . 0 0
Toy S te r e o t y p y . 0 0 .34 .29 ■'.'Oïï .09 .06 .16
Body S te r e o t y p y .04 .16 .14 .18 .26 .23 .08
S e l f -A b u s iv e  S te r e o ty n y . 0 0 .05 .04 .13 .06 .08 .06
Table  30. RAW DATA;
MATERNAL BEHAVIORS
PROPORTION OF INTERVALS CONTAINING EACH BEHAVIOR FOR MOTHER E 
PHASE A PHASE B PHASE C
No Toys Toys To ta l  No Toys Toys Tota l  No Toys Toys Tota l
Caress .00 .01 .01 .00 .00 .00 .02
R e s t r a i n .03 .03 .03 .45 .06 .19 .03
T a c t i l e  D i r e c t i o n .97 .20 .20 .55 .32 .39 .44
Visual  D i r e c t i o n .00 .09 .08 .00 .09 . .06 .15
P o s i t i v e  L i n g u i s t i c
V o c a l i z a t i o n .00 .00 .00 .01 .00 .01 .01
N egative  L i n g u i s t i c
V o c a l i z a t i o n .00 .02 .02 .01 .02 .02 .02
Other L i n g u i s t i c
V o c a l i z a t i o n .81 .40 .45 .73 .46 .55 .60
N o n l i n g u i s t i c
V o c a l i z a t i o n .01 .03 .03 .00 .00 .00 .00
Vocal I m i t a t i o n
o f  I n f a n t .01 .02 .02 .02 .00 .01 .00
Nonvocal Sound .00 .12 .11 .00 .12 .08 , .26 _ . . .
o>
Table  31. BEHAVIOR CATEGORIES SELECTED FOR LAGS ANALYSES: PAIR E
(PROPORTION OF INTERVALS CONTAINING EACH BEHAVIOR CATEGORY)
oi
Phase A Phase B Phase C
No Toy
INFANT BEHAVIORS: ^
Toy Total No Toy Toy Tota l No Toy Toy
Nonvocal Sound .00 .54 .47 .00 .32 .21 .48
V o c a l i z a t i o n .33 .49 .47 .54 .25 .35 .36
P o s i t i v e  F ac i a l  (Smile) .05 .15 .14 .22 .04 .10 .11
Manual G es tu re .00 .00 .00 .00 .00 .00 .01
M aniou la te  Toy .00 .53 .46 .00 .33 .22 .51
Reach f o r  Toy .04 .17 .16 .00 .21 .14 .20
Low-Involvement S t a t e .19 .03 .05 .24 .24 .24 .07
MATERNAL BEHAVIORS:
T a c t i l e 1.00 .24 .34 1.00 .38 .58 .49
V o c a l i z a t i o n .82 .45 .50 .75 .48 .58 .63
Nonvocal Sound .00 .12 .11 .00 .12 .08 .26
Low-Involvement S t a t e .00 .44 .38 .00 .39 .26 .20
Hioh Involvement S t a t e .27 .44 .36
To ta l
T a b l e  32.  PAIR E: THE MOTHER'S EFFECT ON THE INFANT
\  P„: INFANT'S RFHAVIOR AT INTERVAL X
MOTHER’S \  0
BEHAVIOR AT \  A ud i to ry  Audi tory P o s i t i v e  Manual Manipu- Reach 
INTERVAL X-1 \  Nonvocal Vocal Fac ia l  Gesture l a t e  Toy fo r  Toy
T a c t i l e
UJ Audi tory/Vocal  
<
.396 -







.227 -  






T a c t i l e




Auditory/Nonvocal .235 -  .118 -
.165 + 
.135
.120  -  





u  T a c t i l e















Pq = Observed P r o b a b i l i t y  
+ = P q > P g ,  P fÇ .O O l  
-  = PQ<Pp, PtC.OOl
  = I n s u f f i c i e n t  o b s e rv a t io n s  f o r  a n a l y s i s .
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T a b l e  33.
PAIR & HIL INFANT'S LITTCT ON l l l [  llÜTliLP
I N F A N T ' S  l ' i Cl I AVI ON A T  I N T CRV A L  X - 1
P^: IlOTllF.R'S nrii/"'inR AT INTFWAL X
AiiJi Lnry AucJil.üt'y 
T.ictili; Vocal Non vocal
PHASE A AudiLory/Nonvocal 
Audi tory/Vocal  
P o s i t i v e  Fac ia l  
flaiiual Ges tu re  
f 'anipulaLe Toy 
Reacli for  Toy












PHASE a Audi tory/f lonvücal .141 -  .098
Auditory/Voca l  . 6 7 8 +  .592 .069
P o s i t i v e  Fac ia l  .870 + .761 + .048
Manual Ges tu re  ------ ------
Manipulate Toy .153 -  .333 - .097
Reach f o r  Toy .557
1-5
PHASE C Auditory/Nonvocal  .360 -  .228
Auditory/Vocal  .545 .594 .188
P o s i t i v e  F ac ia l  .531 .750 + .281
Manual Ges tu re  ------ ------
Manipulate Toy .410 .581 .222
Reach fo r  Toy .552 -
P̂ l = Observed P r o b a b i l i t y
+ = P ^ > P _ ,  p ^ . O O l  
-  = p ^ . n n i
  = I n s u f f i c i e n t  obs ervat i ons  f or  a n a l y s i s .
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T a b l e  3 4 .  PAIR E: STATES OF INVOLVEMENT
PHASE A
M o th e r ' s  S t a t e  a t  
I n t e r v a l  X-1;
Low-Involvement 
H igh-Invo lvem ent  
V o c a l i z a t i o n




V o c a l i z a t i o n
.552 + 
.419
I n f a n t ' s  S t a t e  a t  
I n t e r v a l  X-1: 
Low-Involvement
Pp.: M o th e r ' s  S t a t e  





M o th e r ' s  S t a t e  a t  
I n t e r v a l  X-1: 
Low-Involvement 
H igh-Invo lvem ent  





I n f a n t ' s  S t a t e  a t  
I n t e r v a l  X-1: 
Low-Involvement .458
PHASE C
M o th e r ' s  S t a t e  a t  
I n t e r v a l  X-1: 
Low-Involvement 
H igh-Invo lvem ent  
V o c a l i z a t i o n
.382
.090
I n f a n t ' s  S t a t e  a t  
I n t e r v a l  X-1: 
Low-Involvement
pQ = Observed P r o b a b i l i t y  
t  = P o > P g ,  p ^ . O O l
P -  = P( .<Pg ,  p ^ . O O l  
  = I n s u f f i c i e n t  o b s e r v a t i o n s
F ig .  39.  EFFECT OF MATERNAL TOUCH ON SELECTED INFANT BEHAVIORS: PAIR E
Phase A Phase D Phase C
I n f a n t  Smile
I n f a n t  Ges tu re
I n f a n t  Reach f o r  Toy
Infant Maniculats Toy
I n f a n t  Nonvocal Sound
LAG:1
F i g .  4 0 .  EFFECT OF MATERNAL VOCALIZATION ON SELECTED INFANT BEHAVIORS: PAIR E
P h a s e  A P h a s e  B Phase C
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Fig .  41 .  EFFECT OF MATERNAL NONVOCAL SOUND ON SELECTED INFANT BEHAVIORS: PAIR E
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PAIR E
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F ig .  43. EFFECT OF INFANT NONVOCAL SOUND ON SELECTED MATERNAL BEHAVIORS; PAIR E 
Phase A Phase B Phase C
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CONDITIONAL PROBABILITIES (P - )  WITH 99. QN CONFIDENCE INTERVALS
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Fig. 45. EFFECT OF INFANT SMILE ON SELECTED MATERNAL BEHAVIORS: PAIR E
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F ig .  47.  EFFECT OF INFANT REACH FOR TOY ON SELECTED MATERNAL BEHAVIORS: PAIR F
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CONDITIONAL PROBABILITIES (P^) WITH 99.9 ' :  CONFIDENCE INTERVALS
DISCUSSION AND CONCLUSIONS 
Descr ip t ion
The Communicative R e p e r to i r e  o f  V isu a l ly  Impaired In fan ts
I t  i s  d i f f i c u l t  to  compare th e  behaviora l  r e p e r t o i r e s  of  t h i s  
assortment  o f  s u b j e c t s  with  those o f  s ighted s u b j e c t s ,  s ince  t h e r e  i s  
no sen s ib le  co n t ro l  group o f  s ig h te d  in f a n t s  to match t h i s  group. What 
da ta  do e x i s t  r ega rd ing  the  f requenc ies  of  s im i l a r  behav iors  in s ig h te d  
in fan t s  have been ga thered  and analyzed in completely d i s p a r a t e  manners,  
making even g ro s s  comparisons d i f f i c u l t .  Ling and Ling (1976) provide 
some frequency d a t a  on the  communicative behaviors o f  mothers and t h e i r  
normal i n f a n t s  aged one through 36 months. Thei r  da ta  w i l l  be c i t e d  
below in  the i n t e r e s t  of  making t e n t a t i v e  comparisons, but  i t  must be 
emphasized t h a t  the se  da ta  derive from point -sampling of  hour-long 
s e s s ions .
Let  us begin with what was expec ted . Based on F r a i b e r g ' s  work, 
we would expec t  t o  f in d  low r a te s  o f  v o c a l i z a t io n  and f a c i a l  e x p r e s s io n ,  
but high r a t e s  o f  manual a c t i v i t y  ( ex p re s s iv e ,  exp lo ra to ry  and manipu­
l a t i v e ) .  These e x p e c ta t io n s  were not  met. The trends  across  s u b j e c t s  
fo r  voca l ,  f a c i a l ,  and manual behavior c a teg o r ie s  a re  d iscussed  below. 
Table 35 (p. 171) con ta ins  frequency da ta  f o r  a l l  f i v e  s u b je c t s  f o r  the
170
T ab le  35. COMPARISON OF PAIRS ON OCCURRENCE OF SELECTED BEHAVIORS: PROPORTION OF INTERVALS CONTAINING BEHAVIORS
PAIR A PAIR B PAIR C PAIR D PAIR E
INFA,NT BEHAVIORS PHASE: A B C A B C A B C A 8 C A B C
NJonvocal Sound .09 .14 .29 .20 .40 .17 .34 .38 .04 .22 .26 .31 .54 .32 .48
V o c a l i z a t io n .26 .22 .41 .21 .27 .21 .18 .08 .32 .06 .09 .11 .47 .35 .36
P o s i t i v e  Facia l  Express ion .05 .10 .10 .23 .19 .26 .15 .23 .52 .20 .20 .40 .14 .10 .11
N egative  Fac ia l  Express ion .08 .06 .07 .02 .06 .00 .01 .00 .00 .01 .00 .00 .03 .02 .07
Spontaneous Manual Ges tu re .02 .00 .01 .07 .09 .03 .06 .18 .03 .08 .07 .15 .00 .00 .00
Explore Space .01 .04 .04 .00 .00 .35 .01 .00 .00 .00 * .00 .00 .01 .00 .01
Manipulate Toy .09 .13 .29 .22 .57 .14 .38 .40 .03 .43 .32 .25 .53 .33 .51
Explore Toy .01 .13 .05 .03 .01 .07 .15 .10 .06 .02 .00 .00 .01 .02 .01
Explore Mother .00 .00 .01 .04 .03 .00 .00 .00 .14 .00 .00 .00 .00 .00 .00
Reach f o r  Toy .00 .02 .01 .17 .35 .08 .20 .16 .14 .20 .08 .12 .17 .21 .20
Touch S e l f .37 .25 .42 .03 .04 .03 .10 .18 .03 .08 ,06 .04 .18 .19 .09
No Manual A c t i v i t y .50 .56 .31 .21 .29 .21 .31 .32 .35 .35 .39 .50 .21 .43 .17
MATERNAL BEHAVIORS
Touch .93 .92 .76 .64 .61 .35 .40 .72 .88 .55 .39 .51 .34 .58 .49
V o c a l i z a t io n .39 .61 .32 .72 .64 .61 .37 .51 .80 .35 .23 .64 .50 .58 .63
Nonvocal Sound .74 .55 .39 .33 .22 .18 .45 .32 .14 .27 .61 .45 .12 .12 .26
Vocal I m i t a t i o n  o f  I n f a n t .01 .01 .00 .04 .01 .04 .01 .00 .00 .00 .00 .00 .02 .01 .00
Proprx ' f . iorr ;  p c n r r n t n d  from  Toy soi |uo ' i ico' .  o n l y .
behavior c a t e g o r i e s  s p e c i f i c a l l y  d is cussed  in t h i s  s ec ion .  Table 36 
(p. 173) compares maternal  behavior  p a t t e r n s  ac ross  a l l  f ive  mothers ,  
d i sp la y ing  f requenc ies  o f  c o n c u r r e n t  behav io rs .
Vocal Behavior. Ling and Ling repo r ted  t h a t  normal in fa n t s  between 
one and 24 months of age produced nonverbal  v o c a l i z a t i o n s  in a range of  
19% to  27% of obse rva t ion  i n t e r v a l s .  In i n f a n t s  o ld e r  than 24 months,  
verbal  a c t i v i t y  l a rg e l y  r e p la c e d  these  nonverbal v o c a l i z a t i o n s .  The 
r a t e  o f  v o c a l i z a t i o n  f o r  th e  b l in d  s u b je c t s  of  t h i s  s tudy  ranged from 
6% to  48% of i n t e r v a l s  w i th in  a Phase. When v o c a l i z a t i o n  r a t e s  f o r  each 
s u b je c t  were averaged ac ro ss  Phases ,  however, only I n f a n t  D's r a t e  was 
le ss  than 19%. (This i n f a n t  s u f f e r e d  from s p a s t i c  involvement o f  the 
o ro fa c i a l  m uscu la tu re . )  S i g n i f i c a n t l y ,  none of  the mothers cons idered 
t h e i r  i n f a n t s  to  be p a r t i c u l a r l y  q u i e t ,  and the mothers o f  i n f a n t s  A, B, 
and C repo r te d  high r a t e s  o f  v o c a l i z a t i o n  by t h e i r  i n f a n t s  when they 
were l e f t  a lone .  In fan t  C vo c a l i z e d  in  an average 33% of  i n t e r v a l s  made 
of  her a lone ,  while  In f a n t  E v o ca l ize d  in 35% of i n t e r v a l s  f i lmed under 
s im i l a r  c i rcumstances.
F ra ib e rg  specu la ted  t h a t  th e  mothers of  s i g h t l e s s  i n f a n t s  might  
themselves voc a l i z e  l e s s  f r e q u e n t l y ,  in  response to  t h e i r  i n f a n t s '  
reduced v o c a l i z a t i o n s .  R e fe r r in g  again to Ling and Ling,  who found 
t h a t  a maximum 43% of  i n t e r v a l s  con ta ined  verbal  or  nonverbal v o c a l i z a ­
t i o n  f o r  mothers of  i n f a n t s  aged one to  36 months,  t h i s  specu la t ion  i s  
not  supported .  The r a t e  o f  v o c a l i z a t i o n  fo r  the mothers in t h i s  s tudy 
ranged from 23% t o  80%, with  a l l  mothers averaging r a t e s  of a t  l e a s t  40% 
across  the th ree  Phases.
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T a b l e  3 6 .  MATERNAL BEHAVIOR PATTERNS: OCCURRENCE OF CONCURRENT BEHAVIORS
S u b je c t :  A B C D E
Phase:  A B C  A B C  A B C  A B C  A B
PROPORTION OUT OF -------------
TOTAL INTERVALS
No A c t i v i t y
V o c a l i z e  Alone
Touch Alone
V oca l i ze  + Touch 
PROPORTION OUT OF TOY 
INTERVALS ONLY
Nonvocal Sound Alone 






Nonvocal Sound + 
V oca l ize
V
V o c a l i z e  + Show 
Nonvocal Sound + 
V o ca l i ze  + Touch 
Nonvocal Sound + 
V oca l ize  + Show
.01 .04 .13 .10 .15 .25 .33 .19 .01 .20 .10 .06 .38 .25 .20
.01 .01 .01 .15 .18 .32 .08 .04 .09 .05 .02 .10 .16 .08 .10
.18 .14 .37 .09 .16 .06 .05 .17 .16 .17 .09 .12 .06 .12 .08
.24 .47 .22 .45 .40 .23 .16 .39 .64 .25 .16 .25 .25 .42 .31
.08 .06 .17 .06 .10 .06 .18 .06 .03 .07 .02 .02 .02 .02
NA NA NA NA NA NA NA NA .15 .19 .03 .02 .01 .01
.49 .34 .17 .06 .02 .04 .13 .18 .17 .15 .02 .01 .02 .02
NA NA NA NA NA NA NA NA .05 .33 .18 .02 .01 .02
.00 .00 .02 .12 .04 .05 .06 .01 .01 .01 .01 .02 .,01 .,04
NA NA NA NA NA NA NA NA .04 .03 .08 .02 .05 .02
.15 .14 .07 .09 .05 .02 .07 .08 .01 .01 .01 .02 .03 .05
NA NA NA NA NA NA NA NA .00 .02 .20 .03 .02 .09
Manual A c t i v i t y . The amount and q u a l i t y  o f  i n f a n t  manual a c t i v i t y  
did  not  seem e x t r a o r d i n a r y ,  e i t h e r  in terms of  q u a n t i t y  o r  q u a l i t y .
These s u b j e c t s  spen t  a la rge  percen t  o f  i n t e r v a l s  with hands in repose 
( in c lu d in g  w i th in  the  mother's  grasp)  or touching  themselves .  Even in 
Toy c o n d i t i o n s ,  where a high level of manual manipula t ion would be 
expec ted ,  a minimum o f  13" of i n t e r v a l s  f o r  a l l  c h i ld ren  conta ined no 
independent  manual a c t i v i t y  (see TableSS, p . 171 ) .  The Touch S e l f  
ca tegory  v a r i e d  widely in frequency across  i n f a n t s ,  bu t  in a l l  cases 
seemed more s e l f - s t i m u l a t o r y  than s e l f - e x p l o r a t o r y .
Manual toy e x p l o ra t i o n  appeared in  0% to  15% of Toy i n t e r v a l s .  
I n fa n t s  D and E r a r e l y  t a c t i l e y  explored e i t h e r  mother or toys ;  b u t ,  
o f  course ,  they were ab le  to  v i s u a l ly  e x p lo re  t h e i r  environments.  In­
f a n t  A began to manually explore toys in Phase B, bu t  r a r e l y  explored 
her  m o the r ' s  f e a t u r e s .  Infan t  B (who was no t  very o b j e c t - o r i e n t e d  by 
n a t u r e ) ,  in c re ased  her  toy exp lora t ion to 7% by Phase C. Her manual
e x p lo ra t io n  o f  her  mother ,  which averaged 4% and 3% in Phases A and B,
r e s p e c t i v e l y ,  dropped to  0% in Phase C, by which p o in t  she was ab le  to  
move around th e  l a r g e r  environment independently .  I n f a n t  C explored 
toys a t  r a t e s  o f  15% and 10% in Phase A and B, but  did not  explore her 
m other ' s  f e a t u r e s  in  th e se  Phases. In Phase C, however, concomitant
with her  t e a c h e r ' s  e f f o r t s  to inc re ase  her  so c ia l  behav io r ,  her  toy
e x p lo ra t io n  decreased  and maternal ex p lo ra t io n  inc reased  d r a m a t i c a l ly ,  
to  14%. Only In f a n t s  A and B showed c l e a r  n o n s p e c i f i c  searching  behav ior  
(Explore Space ca t e g o ry ) .  Infant  B was ab le  to exp lo re  her  environment
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by locomotinç around i t ,  while In fan t  A would f ee l  around h e r s e l f  on the  
f l o o r ,  the couch o r  around her high cha i r  t r a y .  In fan t  C seemed t o  
search  only f o r  c l e a r l y  p re sen t  i tems ,  while  In fan ts  D and E could 
v i s u a l l y  monitor  t h e i r  surrounds .
The spontaneous manual ge s tu res  produced by these s u b jec t s  were 
almost  e x c l u s i v e ly  i d i o s y n c r a t i c  and were u s u a l l y  exp res s ive  o f  e x c i t e ­
ment s t a t e s  ( s ee  the  behavioral  d e s c r ip t i o n s  o f  s u b j e c t s '  g e s tu res  in 
Appendix E). These g e s t u r e s ,  though probably  a s s o c ia t ed  with s p e c i f i c  
a f f e c t i v e  s t a t e s  recogn izab le  to  the  mother ,  were no t  r e f e r e n t i a l ,  nor 
could they be o b j e c t i v e l y  descr ibed  as i n t e n t i o n a l l y  communicative.
The only conven t ional  in d i c a t in g  g e s tu r e  (excep t  fo r  In f a n t  B's  e l i c i t e d  
g e s tu re s )  was the r e a c h ,  which a l l  i n f a n t s  accomplished.  However, t h i s  
reaching behav ior  could no t  be i n t e r p r e t e d  as a reques t  f o r  help or  a 
r e f e r e n t i a l  g e s t u r e ,  s ince  i t  was executed only  when the i n f a n t  was 
cognizan t  of  th e  c l o s e  presence of  an o b j e c t  and could succeed in cap­
tu r in g  i t .
Facial  E xp res s ions . In fan t  Smiles appeared with g r a t i f y i n g  f r e ­
quency,  with average  r a t e s  of 8% f o r  I n f a n t  A, 23% f o r  In fan t  B, 30% 
f o r  I n f a n t  C, 26% f o r  I n f a n t  D, and 12% f o r  I n f a n t  E. Negative Facia l  
Expressions occurred  in an average 7%, 3%, 0%, 0%, and 4% of i n t e r v a l s  
f o r  In fa n t s  A through E, r e s p e c t iv e l y .  Combining P o s i t i v e  and Negative 
Facia l  Expression c a t e g o r i e s ,  the s u b je c t s  produced f a c i a l  express ions  
in  a range of  13% to  37% o f  i n t e r v a l s ,  comparing favorab ly  to the range 
o f  6% to 31% found by Ling and Ling in i n f a n t s  ranging from one to  36
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months. Thus, the b l i n d  s u b je c t s  did  no t  seem p a r t i c u l a r l y  in e x p re s ­
s i v e  f a c i a l l y ,  a l though no a t t em p t  was made to a s s e s s  the  c o n t r a s t i v e ­
ness  of t h e i r  f a c i a l  e x p re s s io n s .
The Responsiveness of Communicative Behaviors in  V is u a l ly  Impaired In fan ts
Responsiveness of  I n f a n t  Smile,  V oca l i za t ion  and Gesture was i n ­
f e r r e d  from th e  l i k e l i h o o d  t h a t  t h e  expected p r o b a b i l i t y  o f  th e se  be­
haviors  would be a l t e r e d  by an teceden t  maternal  behav io rs .  Tables 37 
through 42 (pp.  178 - 183) compare the Lag-1 t r a n s i t i o n a l  p r o b a b i l i t i e s  
o f  ind iv idual  i n f a n t  behav io rs  fo l lowing  s e l e c t e d  maternal  behaviors  
ac ross  a l l  s u b j e c t s .  I n f a n t  V oca l iza t ions  did not  show c l e a r  p a t t e r n s  
o f  responsiveness  a c ro s s  s u b j e c t s .  The lag-1 c o n t in g e n t  p r o b a b i l i t i e s  
(Table 37, p. 178) showed only  s p o t t y  inc re a s e s  and dec re a se s  in t h i s  
behav ior  ac ros s  s u b j e c t s .  I n f a n t s  B and C demonstrated delayed i n ­
c reases  in v o c a l i z a t i o n  fo l lowing  Maternal Touch, while  I n f a n t  C's 
v o c a l i z a t io n s  showed delayed in c re a s e s  fo l lowing  Maternal V oca l i za t ion .
In fan t  Smiles inc reased  fo l lowing Maternal V o ca l i za t io n s  and Touch 
f o r  four  out o f  the  f i v e  i n f a n t s .  As can be seen in  Table 38 (p .  179),
15 out of  38 o f  the  Lag-1 t r a n s i t i o n a l  p r o b a b i l i t i e s  f o r  I n f a n t  Smile 
were s i g n i f i c a n t l y  a l t e r e d  fo l lowing  maternal b e h a v io r s .  No doubt the 
apparen t  re spons iveness  of t h i s  behav ior  was in f lu en ced  by the extreme 
respons iveness  of  the mothers t o  smi les .  The i n f a n t s '  g e s t u r a l  behavior 
(measurable only  in I n f a n t s  8, C and D) seemed l e s s  r e spons ive  than t h e i r  
f a c i a l  e x p re s s io n s .  Manual g e s t u r e s  inc reased  fo l low ing  Maternal Touch
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and V o c a l i z a t io n  f o r  only two of these  t h r e e  i n f a n t s  (C and D, see  
Table 39, p. 180).
Obviously,  t h e  behavior most s u s c e p t i b l e  to  maternal  i n f l u e n c e  was 
the  sm i le .  G es tu res  and V oca l i za t ions  may be a f f e c t e d  by maternal  be­
h a v i o r s ,  bu t  the r e s p o n s i v i t y  o f  the se  behav io rs  i s  no t  well e s t a b l i s h e d  
ac ro ss  s u b j e c t s .  The lack o f  r e s p o n s i v i t y  o f  I n f a n t  V oca l iza t ions  i s  
s u r p r i s i n g ,  given the f a c t  t h a t  s trong  emphasis was placed on the  r e i n ­
forcement of  v o c a l i z a t i o n  in home programs recommended to the mothers 
by the  CSC. Perhaps the d e v i a t i o n  in vocal behavior  suspected by F r a i ­
berg r e f l e c t s  d i f f e r e n c e s  in temporal o r g a n iz a t i o n  r a t h e r  than in r a t e  
of  p roduc t ion .  The b l ind  i n f a n t  does n o t  seem to  v oca l ize  when he or  
she i s  expected  t o - - i n  response  to  maternal  behav ior  or s t i m u l a t i o n .  
Mothers'  a t tem pts  to  encourage v o c a l i z a t i o n  a re  o f t e n  met with s i l e n c e .  
The normal i n f a n t  w i l l  cease v o c a l i z a t i o n  dur ing maternal v o c a l i z a t i o n ,  
a phenomenon i n t e r p r e t e d  as ev idence  t h a t  the i n f a n t  i s  l i s t e n i n g  
s e l e c t i v e l y  to  maternal  v o c a l i z a t i o n s  (B a r r e t t -G o ld fa rb  & W hi tehurs t ,  
1973). L i s t en in g  should be an e s p e c i a l l y  im por tan t  behavior f o r  the  
b l in d  c h i l d .  Cons ider t h a t  a u d i to r y  s t im u l i  cannot  be processed s im ul­
ta n e o u s ly ,  bu t  must be processed  s e q u e n t i a l l y .  Consider f u r t h e r  t h a t  
a u d i to r y  in form at ion  i s  the  only  in fo rm at ion  a v a i l a b l e  about the  e n v i ro n ­
ment t h a t  e x i s t s  beyond a rm 's  reach  of  the  nonambulatory s i g h t l e s s  
i n f a n t .  L i s t e n i n g ,  or  s i l e n c e ,  may be so c r i t i c a l  to  i n t e r p r e t a t i o n  of  
the d i s t a l  environment t h a t  i t  would be maladap t ive  fo r  the b l in d  i n f a n t  
to  c l u t t e r  the  a u d i to ry  m i l ie u  with  h i s  or  her  own v o c a l i z a t i o n s .  Thus,
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T a b l e  37.
EFFECT OF SELECTED MATERNAL BEHAVIORS ON INFANT
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pQ = Observed P r o b a b i l i t y  
+ = P g ^ P g  , p ^ .O O l
-  = Pq^ E  '
. . .  = I n s u f f i c i e n t  o b s e rv a t io n s  fo r  a n a l y s i s .
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T a b l e  3 8 .
EFFECT OF SELECTED MATERNAL BEHAVIORS ON INFANT
POSITIVE FACIAL EXPRESSIONS AT LAG-1
MOTHER'S \  P . :  INFANT SMILE AT INTERVAL X
BEHAVIOR AT \  "
INTERVAL X-1: \  INFANT; A B C D
_ Touch <c .043 .305+ . 210+ .214 .104
jjj V oca l i za t ion .064 .268 .198+ .276+ .150
c
o- Nonvocal Sound .017- .060- .164 .300+
e  Touch .109 .309+ .304 .241 . 166+
V o ca l i za t io n .154+ .199 .297 .303+ .135
<
Nonvocal Sound • • • . 102-
Touch .138 .359+ .553 .524+ .132
V o ca l i za t io n .157+ .365+ .540 .431 .130
<
^Nonvoca l  Sound .151 . . . .306 .120
Pq = Observed P r o b a b i l i t y  
+ = P g ^P g  , p ^ O O l  
-  = ' P^-001
. . .  = I n s u f f i c i e n t  o b s e rv a t io n s  f o r  a n a ly s i s .
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T a b l e  39.
EFFECT OF SELECTED MATERNAL BEHAVIORS ON INFANT
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Pq = Observed P ro b a b i l i ty  
+ = . p^.001
-  = Pq^ P p , P^ .OO l
. . .  = I n s u f f i c i e n t  o b s e r v a t i o n s  f o r  a n a l y s i s .
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Tbale 40.
EFFECT OF SELECTED MATERNAL BEHAVIORS ON INFANT
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•  •  • .076i_5 .191
•  •  • .074 .226
.194+ .333+
Pq = Observed P r o b a b i l i t y  
+ = Pq̂ ^Pe , pZ.OOl 
-  = , P^ .O O I
. . .  = I n s u f f i c i e n t  o b s e r v a t i o n s  f o r  a n a l y s i s .
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T a b l e  41 .
EFFECT OF SELECTED MATERNAL BEHAVIORS ON INFANT








.073 .092- .165- .175- .227-
UJ V o c a l i za t io nto .048 .107 . 212- .460+ .347-
<
£  Nonvocal Sound .064 .093- .153 .095- .483
Touch
CÛ
.080 • 2 6 2 i - 3 .074- .313 . 120-
UJ V o c a l i za t io n
t o
<
.094 .380 .233 '253l_5 .176-
S  Nonvocal Sound .114 .087- .148- .118-
Toucho .107- .106 * • • .360
UJ V o c a l i za t io n
t o
<
• • • .067 .185 .333-
a .  Nonvocal Sound .217 
Pq = Observed P r o b a b i l i t y
.179+ .065- .387
+ = PgZ^Pg ,  P ^ .O O l  
-  = PqZ,P^ , pZ .OOl
. . .  = I n s u f f i c i e n t  o b s e r v a t i o n s  f o r  a n a l y s i s .
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T b a le  4 2 .
EFFECT OF SELECTED MATERNAL BEHAVIORS ON INFANT
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Pg = Observed P r o b a b i l i t y  
+ = P g ^P g  , pZ .OOl 
- = PgZPg , P ^ .O O l
. . .  = I n s u f f i c i e n t  o bse rva t ions  fo r  a n a l y s i s .
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when mother v o c a l i z e s ,  the  i n f a n t ' s  undivided a t t e n t i o n ,  r e f l e c t e d  by 
s i l e n c e ,  may be th e  s a f e s t  response.  Perhaps the  b l in d  i n f a n t  f in d s  
s o l i t a r y  s i t u a t i o n s ,  when the environment does no t  r e q u i r e  c lose  a t t e n ­
t i o n ,  to  be " s a f e r "  s i t u a t i o n s  fo r  v o c a l i z i n g .
Maternal Responsiveness  t o  In fan t  Communicative Behaviors
Tables 43 - 45 (pp.  186 -188 ) compare 
the  Lag-1 t r a n s i t i o n a l  p r o b a b i l i t i e s  of  in d iv id u a l  maternal  behaviors  
fo l lowing s e l e c t e d  i n f a n t  behaviors ac ross  s u b j e c t s .  Maternal r espon­
s iveness  was in f e r r e d  from the l i k e l i h o o d  t h a t  the  expected p r o b a b i l i t y  
o f  maternal  behav io rs  would be a l t e r e d  by a n teced en t  i n f a n t  behaviors .  
Both t a c t i l e  and vocal behavior on the mothers '  p a r t s  showed f r e q u e n t  
d e v i a t io n s  from expec ted p r o b a b i l i t i e s  fo l low ing  i n f a n t  behav iors .
Maternal Response to Voca li za t ions
Mothers B, C and D t y p i c a l l y  responded to  i n f a n t  v o c a l i z a t i o n s  with 
immediate and r e c u r r e n t  inc re ases  in  t h e i r  own v o c a l i z a t i o n s  (see Table 
43, p. 186). Only Mother A decreased her v o c a l i z a t i o n  r a t e  in the 
i n t e r v a l  immediately fol lowing her i n f a n t ' s  v o c a l i z a t i o n s .  The d a t a ,  
however, show t h a t  very few of these  maternal  v o c a l i z a t i o n s  inc luded  
ac tua l  i m i t a t i o n  of i n f a n t  v o c a l i z a t i o n s ,  with  im i t a t i o n  r a t e s  ranging 
from 0% t o  only 4% o f  i n t e r v a l s  ( see  Table 35, p. 171 ) .  In fan t  B ' s  
mother,  p r e d i c t a b l y ,  engaged in vocal i m i t a t i o n  most f r e q u e n t ly .  Mothers 
B and D g e n e r a l l y  inc reased  T a c t i l e  s t im u la t i o n  fo l lowing  i n f a n t  v o c a l i -  . 
za t ions  ( s ee  Table 44,  p.  187 ) .  Only Mother C showed a r e l i a b l e  decrease
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in fJonvocal Sound fo l lowing  her i n f a n t ' s  v o c a l i z a t i o n s  (see Table 45,
p .  1 8 8 ) .
Maternal Response to  Manual Gestures
I n f a n t  B ' s  mother a c t u a l l y  decreased both Vocal and T a c t i l e  be­
havior  fo l lowing her i n f a n t ' s  ge s tu re s  in Phase A. This was a t  a t im e ,  
however, when g r e a t  emphasis was being placed on the  development o f  her 
r e p e r t o i r e  of  e l i c i t e d  manual g e s tu r e s ,  which were in v a r i a b ly  s t r o n g ly  
r e in f o r c e d .  Of the o t h e r  two i n f a n t s  who produced s u f f i c i e n t  numbers 
of  spontaneous manual g e s tu r e s  f o r  a n a l y s i s .  Mother D increased  both 
V oca l iza t ion  and Touch in the f i r s t  two Phases,  bu t  only Voca li za t ions  
in  Phase C in  response to  t h i s  behav ior .  Mother C a t  f i r s t  inc reased  
only V o c a l i za t io n  fo l lowing i n f a n t  g e s t u r e s ,  bu t  in Phase B increased  
both Touch and V o c a l i z a t io n .  The maternal  responses  to  ges tu res  were 
much more s u s t a in e d  o r  p e r s i s t e n t  than were t h e i r  responses  to v o c a l i ­
z a t i o n s ,  which were more l i k e l y  t o  be c y c l i c a l  in  p a t t e r n .
Maternal Response to  I n f a n t  Smiles
By f a r  th e  most c o n s i s t e n t  and s u s ta in e d  changes in maternal Vocal 
and T a c t i l e  behav io r  occu r r ing  ac ross  s u b je c t s  appeared fol lowing In fan t  
Smiles.  In 12 ou t  of  the  15 Phases,  Maternal V oca l iza t ion  increased  in 
the i n t e r v a l  immediately fo l lowing In f a n t  Smile.  Nine out  of  the 15 
Phases showed inc reased  p r o b a b i l i t i e s  o f  Maternal Touch in  the immedi­
a t e l y  fo l lowing  i n t e r v a l .  Obviously the  smile was a powerful el i c i  t o r  
o f  maternal  behav ior .
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T ab le  43.
EFFECT OF SELECTED INFANT BEHAVIORS ON MATERNAL
AUDITORY-VOCAL BEHAVIOR AT LAG-1
INFANT'S P^: MATERNAL VOCALIZATION AT INTERVAL X
BEHAVIOR AT ^
INTERVAL X-1; MOTHER: A
PHASE A V o ca l i za t io n .337 .842+ .488+ .490+ .424-
Smile .514+ .853+ .514+ .469+ .397-
Gesture • • ■ .674- .512+ .673+ . . .
Manipulate Toy .211 .483- .172- .149 .381-
Reach f o r  Toy • • • • • • .150- .181 .282-
PHASE B V o ca l i za t io n .744+ .602 . 633 j _5+ .592
Smile .929+ .612 .682+ .368+ .761+
Gestu r e • . • ,806 j _5+ .740+ .380i_5+
Manipulate Toy .432 .271 .068 .333-
Reach f o r  Toy .314 -1291-5+ .557
PHASE C V o c a l i za t io n .224- .775+ .778 .750+ .594
Smile .409+ .843+ .836 .739+ .750+
Ges ture • • • .778i_5+ .762+ • • •
Manipulate Toy .100 .400i_5 • • • .581
Reach fo r  Toy • • • ' 4 2 ? l -5 • • * . . .
.552-
Pq= Observed P r o b a b i l i t y  
+ = P ^ ' -P^  , p ' .001
-  = p Q . ' P g  , p x . 0 0 1
. . .  = I n s u f f i c i e n t  observa tions  fo r  a n a l y s i s ,
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T a b l e  44.
EFFECT OF SELECTED INFANT BEHAVIORS ON MATERNAL
TACTILE BEHAVIOR AT LAG-1
INFANT'S P«: MATERNAL TOUCH AT INTERVAL X
BEHAVIOR AT "
INTERVAL X-1: MOTHER: A
Nonvocal Sound .756- .362- .138- .104- .104-
V oca l i za t ion .983+ .744+ .409 .622+ .323
Smile .838- .840+ .552+ .547 .231-
Ges ture • • • .419- .415 .731+ • • •
Manipulate Toy .789- .328- .140- .143- .126-
Nonvocal Sound J 5 2 i _ 5 - .214 .096- .204 .141-
V o ca l i za t io n .956 .731+ .958j_5+ • • • . 678+
Smile .976+ .940+ .970+ .439 .870+
Gesture .581 .880+ . 580 i _ 5+ . . .
Manipulate Toy . 619 i _ 5- .114 .130- .271 .153-
Nonvocal Sound .129- .194 • • « .024- .360-
V o ca l i za t io n .805 .400 .911 .813+ .545
Smile 1.000+ .490+ .904 .685+ .531
Gesture .426i_5+ • . . .571 . . .
Manipulate Toy .133- . 133 i _5 -067i_5- .410
pQ = Observed P ro b a b i l i ty  
+ = P g^P g  ♦ p . '.001
-  = PgCPg » P '  -001
. .  = I n s u f f i c i e n t  O b s e r v a t i o n s  f o r  a n a l y s i s .
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Table 45.
EFFECT OF SELECTED INFANT BEHAVIORS ON MATERNAL
AUDITORY-NONVOCAL BEHAVIOR AT LAG-I
INFANT'S P. :  MATERNAL NONVOCAL SOUND AT INTERVAL X
BEHAVIOR AT "
INTERVAL X-1: MOTHER: A B C D
PHASE A Nonvocal Sound .537- .275 .228- .063- .119
V o ca l i za t io n  .733 .341 .370- . . .  .082-
Smile . . .  .043- .390 .192- .162+
Manipulate Toy .500- .350- .167- .099- .148-
PHASE B Nonvocal Sound .376 i_^-  .214 .096- .204 .098
V o c a l i za t io n  . 522^_g . . .  .022^_g- . . .  .069
Smile . . .  . . .  . . .  .351- .048^_^
Manipulate Toy .454^_s .091 .087- .322- .097
PHASE C Nonvocal Sound .242- .194 . . .  .286- .228
V o ca l i za t io n  .488 . . .  . . .  . . .  .188-
Sniile .022}_s- .144^_^ . . .  .361 .281
Manipulate Toy .200- . 181^_g . . .  .378j_g .222
Pq = Observed P r o b a b i l i t y  
+ = Pq' - P ^  , p / .OOl
- = Po " Pe ’ P -001
. . .  = I n s u f f i c i e n t  o b s e rv a t io n s  f o r  a n a ly s i s
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P a t t e r n s  o f  M o the r - In fan t  I n t e r a c t i o n
The mutual cyc l ing  of  maternal  and i n f a n t  behavior  s t a t e s  has been 
descr ibed  by Tronick ,  Als and Braze lton (1977) ,  who measured the syn­
chrony and dyssynchrony o f  involvement s t a t e s  w i th in  dyads.  Bell (1974) 
proposes a homeosta t i c  model o f  m o th e r - in fa n t  i n t e r a c t i o n ,  wherein both 
p a r tn e r s  s t r i v e  to  ma in ta in  the i n t e r a c t i o n  with in  t o l e r a b l e  bounds o f  
exc i tement and qu ie scence  by the  mutual r e g u la t io n  of behav io rs .  The 
normal m o t h e r - in f a n t  i n t e r a c t i o n  seems t o  involve b u r s t s  o f  a c t i v i t y  
preceded by gradua l  bu i ld -ups  of  a c t i v i t y  by both p a r t n e r s ,  and fo l lowed 
by decreases  in a c t i v i t y  and occasional  i n t e r r u p t i o n s  of  mutual a t t e n ­
t i o n  (B ra z e l to n ,  1972).
The homeosta t i c  mechanisms seem to  break down in the i n t e r a c t i o n s  
observed f o r  a l l  i n f a n t s  excep t  In fan t  B, with the mothers bear ing the  
burden of  i n i t i a t i n g  and main ta in ing  the  i n t e r a c t i o n .  I n t e r e s t i n g l y ,  
in the Toy sequences e s p e c i a l l y ,  the mother was o f ten  p o s i t io n ed  behind 
the i n f a n t ,  manipu la t ing  the i n f a n t ' s  hands through the  a p p r o p r i a t e  
motions.  The demands o f  t h i s  s t r a t e g y  would confound the p o s s i b i l i t y  
o f  r e c i p ro c a l  behav io r .  An examination of  the  S ta t e s  of  Involvement 
and of  the  c y c l i c i t y  o f  ind iv id u a l  maternal  and i n f a n t  behaviors  bears  
ou t  the c l i n i c a l  impression  o f  a lack o f  mutual c y c l i c i t y  in the s u b je c t  
p a i r s .
S t a t e s  o f  Involvement
The exam inat ion of  Involvement S t a t e s  showed t h a t  I n f a n t  Low- 
Involvement S t a t e s  were followed by i n c re a s e s  or  decreases  in Maternal
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High-Involvement S t a t e s  in  12 of  the  15 Phases analyzed ac ro ss  sub jec t s .  
The in f a n t s  d id  n o t  show a r e c i p r o c a l  respons iveness  to  Maternal S ta t e .  
When Maternal Low-Involvement S t a t e s  occur red ,  only 6 out  of  the  15 
Phases showed subsequent  changes in In fan t  V oca l i za t ion  r a t e s ,  and f ive  
of  these  changes involved  dec reases  in V oca l iza t ion  r a t e .  Maternal 
High-Involvement S t a t e s  proceeded decreases  in  In fan t  Voca li za t ion  or  
inc reases  in  I n f a n t  Low-Involvement S ta te s  in  5 of  the 15 Phases.  In 5 
Phases,  I n f a n t  V o c a l i z a t io n s  inc reased  fo l lowing  Maternal High-Involve­
ment; and in  5 Phases ,  no e f f e c t  was found. Only I n f a n t  B showed con­
s i s t e n t  responses  t o  Maternal High- and Low-Involvement S t a t e s ,  decreas ­
ing V oca l iza t ion  fo l low ing  Maternal Low-Involvement and in c reas ing  
Vocali za t ion  fo l low ing  Maternal High-Involvement.  The o th e r  in f a n t s  
showed i n c o n s i s t e n t  p a t t e r n s  o f  respons iveness  ac ro ss  Phases.
C y c l i c i ty  o f  I n f a n t  and Maternal Behavior
An examination o f  the  lag p r o f i l e s  of  th e  au tocon t ingenc ies  o f  
ind iv idual  i n f a n t  and maternal  behav iors  shows s t a r t l i n g  d i f f e r e n c e s  
in c y c l i c i t y  between mothers and i n f a n t s .  Simple v i s u a l  in sp ec t io n  of 
these au tocontingency  curves  ( s e e  Appendix F) i s  s u f f i c i e n t  to  reveal  
a s t r i k i n g  c y c l i c i t y  in i n f a n t  behav iors  c o n t r a s t i n g  with a lack o f  
c y c l i c i t y  in  maternal  behav io rs .  Whereas the  i n f a n t s '  behaviors  appear 
to wax and wane with f a i r  c o n s i s t e n c y  over t ime,  the mothers seem, 
a f t e r  i n i t i a t i n g  a b e h a v i o r ,  t o  p e r s i s t  in t h a t  behav ior  alm ost s te r e o -  
t y p i c a l l y  f o r  a c o n s id e r a b le  t ime per iod .
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A p ropor t iona l  measure of behaviora l  c y c l i c i t y  was der ived  by 
counting  the number o f  r e v e r s e s  in  the d i r e c t i o n  o f  the autocontingency  
curves  and d iv id in g  t h i s  by the  number of  o p p o r tu n i t i e s  f o r  d i r e c t i o n  
reve r sa l  with one curve  o r  s e t  of  curves (a maximum of 14 d i r e c t i o n  
r e v e r s a l s  could occur in a 15-lag p r o f i l e ) .  D i r e c t io n  r e v e r s a l s  were 
not  counted unle ss  they occurred  in  an area of  a curve in  which th e re  
was a t  l e a s t  a .40 a b s o lu t e  d i f f e r e n c e  in value between the peak and 
the trough. Table 46 ( p . 192 ) d i sp la y s  these  measures of  in f a n t  c y c l i ­
c i t y  fo r  a l l  i n f a n t s ,  co l lapsed  ac ross  Phases.  Table 47 ( p . 193 ) d i s ­
plays the maternal  c y c l i c i t y  measures,  s i m i l a r l y  co l l a p s e d .  The f i g u r e s  
in the se  t a b l e s  bear  out  the  impressions  l e f t  by v i sua l  scanning of 
the lag p r o f i l e s .  The h ig h e s t  p ropor t ion  of  maternal  c y c l i c i t y  ( a v e r ­
aged across behaviors)  was .14 (Mother E), with average propor t ions  
ranging downward to  .07.  The lowes t  p ropor t ion  o f  i n f a n t  c y c l i c i t y  
(averaged ac ro ss  behav iors )  was .17  ( I n f a n t  D), with  p ropor t ions  ranging 
upward to  .34.
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Table  46.  INFANT CYCLICITY: PROPORTION OF CYCLICITY* IN AUTOCONTINGENCY CURVES FOR




V o c a l i z a t i o n  
Smile 
G es tu re  
Reach f o r  Toy 










































. . .  = I n s u f f i c i e n t  o b s e r v a t i o n s  f o r  a n a l y s i s .
* P ro p o r t i o n  o f  C y c l i c i t y  =
# d i r e c t i o n  r e v e r s a l s  w i t h i n  a u to c o n t in q e n c y  cu rves
= o p p o r t u n i t i e s  f o r  d i r e c t i o n  r e v e r s a l  w i t h i n  a u t o c o n t in g e n c y  cu rves  
A d i r e c t i o n  r e v e r s a l  i s  counted only  i f  t h e  a b s o l u t e  d i f f e r e n c e  in  va lu e  between t h e  
h igh and low p o i n t s  o f  t h e  a r e a  o f  th e  cu rve  in which i t  occu rs  e q u a l s  o r  exceeds  .40 .
Table 47.
MATERNAL CYCLICITY: PROPORTION OF CYCLICITY* IN AUTOCONTINGENCY CURVES FOR






V o c a l i z a t i o n .05 .05 .12 .17 .21 .12
Touch .00 .05 .07 .07 .07 .05
Nonvocal Sound .17 .14 .25 .17 .14 .17
X .07 .07 .13 .13 .14
* Proportion of Cyclicity =
# d irect ion  reversals  within autocontingency curves
# o p p o r t u n i t i e s  f o r  d i r e c t i o n  r e v e r s a l  w i t h i n  au to c o n t in g e n c y  cu rv es  
A d i r e c t i o n  r e v e r s a l  i s  counted  on ly  i f  t h e  a b s o l u t e  d i f f e r e n c e  in  v a lu e  between t h e  
high and low p o i n t s  o f  t h e  a r e a  o f  t h e  cu rve  in  which i t  occu rs  e q u a l s  o r  exceeds  .40 .
C l i n i c a l  Im pl ica t ions
C l e a r ly ,  the  i n f a n t s  achieved a g r e a t  degree o f  c on t ro l  over t h e i r  
mothers '  behav io r ,  while the  r e v e r s e  was not  t r u e .  The mothers ,  who 
among them d isp layed  very va r ied  r a t e s  o f  behavior o v e r a l l ,  changed 
behav ior r a t e s  qu ick ly  and f r e q u e n t l y  in response t o  i n f a n t  behavior .
The i n f a n t s ,  on the o the r  hand, most f r e q u e n t ly  did n o t  change behavior 
r a t e s  in  response to maternal  behav io r .  Thus, the i n f a n t s  were more 
e f f i c i e n t  a t  c o n t r o l l i n g  t h e i r  p a r t n e r  than were t h e i r  mothers.  The 
f a i l u r e  of  the mothers to  c lue  i n t o  t h e i r  i n f a n t s '  n a t u r a l l y  rhythmic 
behavior p a t t e r n s  by producing mutually  c y c l i c  behav ior  conf irms 
F r a i b e r g ' s  obse rv a t io n  t h a t  mothers need to be t r a i n e d  to  communicate 
with t h e i r  b l i n d  i n f a n t s ,  d e s p i t e  t h e i r  most e a r n e s t  e f f o r t s .
All  the mothers in t h i s  p r o j e c t  were encouraged to  implement home 
programs fo r  t h e i r  i n f a n t s  by the CSC. These programs g e n e r a l l y  i n ­
cluded i n s t r u c t i o n  in t a c t i l e  s t im u l a t i o n ,  v e s t i b u l a r  s t i m u l a t i o n ,  loco­
motor t r a i n i n g ,  and language s t i m u la t i o n .  I t  seems t h a t  a more general 
program of p a r e n t  behav ior  would be a useful  a d d i t i o n  to  the  programs 
which emphasize the d e l i v e r y  o f  s p e c i f i c  types of  s t i m u l a t i o n  t o  the 
i n f a n t .  The mothers seem to  need he lp  in l e a rn ing  to  pace themselves 
with t h e i r  i n f a n t  and to p a t t e r n  t h e i r  behav ior  in a r e l i a b l e ,  bu t  non- 
s t e r e o t y p i c  fa sh io n .  Perhaps the  mothers (and f a t h e r s )  could be t r a in e d
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to consc ious ly  adopt  t h e i r  i n f a n t s '  s t r a t e g i e s  of  rhy thm ica l ly  i n c r e a s ­
ing and decreas ing  r a t e s  of  behav io r .  I n s t r u c t i o n  might be o f f e re d  in 
the sys tematic  a l t e r n a t i o n  o f  v o c a l i z a t io n  and s i l e n c e ,  th e  p r e s e n ta t io n
and withdrawal of  t a c t i l e  s t i m u l a t i o n ,  and the p roduc t ion  and c e s s a t i o n
of  nonvocal sounds.  Sugges t ions  f o r  a program of maternal  voc a l i z a t io n  
and maternal response to  i n f a n t  v o c a l i z a t i o n  a r e  o f f e r e d  below.
S t r a t e g i e s  f o r  Enhancing Communicative Vocal Behavior in V isua l ly  
Impaired In fa n t s
Typical sugges t ions  fo r  language s t im u la t io n  o f f e r e d  to  these  
mothers inc luded the fo l lowing:
Place  the i n f a n t ' s  hands on your t h r o a t ,  mouth, t e e t h ,  tongue 
as you speak,  then p la ce  the i n f a n t ' s  hands on h i s / h e r  own o r o - f a c i a l  
s t r u c t u r e s ;
Talk with your  l i p s  placed a g a i n s t  the i n f a n t ' s  cheek or  e a r ;
Accompany verbal  d i r e c t i v e s  to  the i n f a n t  with  t a c t i l e  s i g n a l s ;
Keep up a running verba l  commentary as a c t i v i t i e s  a re  performed 
wi th  the i n f a n t ;
S t a r t  t a lk i n g  as soon as you e n t e r  the  i n f a n t ' s  room, con t inu ­
ing to  t a l k  as you approach the  i n f a n t ;
Read s t o r i e s  to the i n f a n t ;
Im i ta t e  both verbal  and nonverbal v o c a l i z a t i o n s  o f  the i n f a n t .
Without t r a i n i n g  in the  proper  t iming of  such t e c h n iq u e s ,  i t  seems l i k e l y  
t h a t  some o f  th e se  s t r a t e g i e s  might  a c t u a l l y  work t o  reduce v o c a l i z a t i o n s  
i n  a s i g h t l e s s  i n f a n t .
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Given the importance of  a u d i to ry  input  to  the b l ind  i n f a n t ,  i t  
would seem t h a t  an a p p r o p r i a t e  maternal  response to  i n f a n t  v o c a l i z a t i o n s  
would inc lude  the c e s s a t i o n  o f  vocal and nonvocal au d i to ry  s t im u l i .  The 
occurrence of  a u d i to r y  s t im u l i  does not  seem t o  be a t  a l l  conducive 
of  i n f a n t  vocal behavior .  Thus, i t  would seem app rop r ia te  t h a t  
v o ca l iza t io n s  be r e in fo rc e d  immediately in  the  T a c t i l e  r a th e r  than the 
Vocal mode. I f  Vocal r e in fo rcem en t  i s  r e q u i re d  due to  the physical  
separa t ion  of  mother and i n f a n t ,  then i t  should be delayed u n t i l  the 
in f a n t  c l e a r l y  pauses ,  so t h a t  the i n t e r r u p t i o n  of i n f a n t  v o c a l i z a t io n  
does not  occur .  Thus, concurren t  v o c a l i z a t io n  would not  be a wise 
s t r a t eg y .  The s t r a t e g y  of  moving the i n f a n t ' s  hand back and f o r th  
between m o the r ' s  and i n f a n t ' s  o r o - f a c i a l  s t r u c t u r e s  may be confus ing 
to the i n f a n t ,  p a r t i c u l a r l y  i f  mother con t inues  to t a l k  as she moves 
the i n f a n t ’ s hand back to  h is  or  her  own mouth or t h r o a t .  Perhaps t h i s  
general s t r a t e g y  could be a l t e r e d ,  however, to  provide the i n f a n t  with 
a cue t h a t  mother has stopped t a l k i n g ,  i s  no t  about to  t a l k  again  r i g h t  
now, and thus  t h a t  i t  i s  " sa fe"  f o r  the i n f a n t  to voca l ize .  The mother 
might hold the i n f a n t ' s  hand on her  own t h r o a t  while she voca l izes  and 
a lso  fo r  a s h o r t  per iod  a f t e r  she has stopped v o c a l i z in g .  Then the 
i n f a n t ' s  hand could be r ep laced  on the i n f a n t ' s  t h r o a t ,  while mother 
maintains her  s i l e n c e .
A c a r e f u l l y  p re s c r ib e d  and c o n s i s t e n t  response  to  i n f a n t  v o c a l i ­
za t ions  seems to  be lack ing  in  the  environments observed in t h i s  p r o j e c t .  
Given t h a t  voca l -verba l  behavior w i l l  p robably be the f i r s t  recogn izab ly
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r e f e r e n t i a l  behavior in  s i g h t l e s s  c h i l d r e n ,  a t i g h t l y  s t ru c t u re d  p ro ­
gram fo r  maternal  response to  v o c a l i z a t io n s  should  be b e n e f i c i a l .  The 
c o n s id e r a t i o n s  o u t l in e d  above suggest  a c a r e f u l l y  engineered program 
f o r  vocal s t im u la t io n  in b l i n d  i n f a n t s .  Such a program would be s t r u c ­
tu red  around the fol lowing p r i n c i p l e s :
I n f a n t  v o c a l i z a t i o n s  should be r e i n f o r c e d  as f r eq u en t ly  
and c o n s i s t e n t l y  as p o s s i b l e .
While an i n f a n t  i s  a c t u a l l y  v o c a l i z i n g ,  t a c t i l e  re in forcement  
may be a p p ro p r ia t e ,  b u t  vocal re in forcement shou ld  be withhe ld .
Vocal re in forcement may be provided a s h o r t  time a f t e r  the 
i n f a n t  ceases  to v o ca l ize .
Vocal re in forcement should inc lude  th e  im i ta t io n  of  the i n f a n t ' s  
nonverbal and verbal sounds.
The in f a n t  should be cued to  the a p p r o p r i a t e  moments fo r  
v o c a l i z a t i o n  by emphasizing the d i f f e r e n c e  between per iods of  maternal  
v o c a l i z a t i o n  and maternal  s i l e n c e .  This could  be accomplished e i t h e r  
by main ta in ing  the i n f a n t ' s  hand on the  s p e a k e r ’s mouth or  t h r o a t  f o r  
a s h o r t  pe r iod  a f t e r  v o c a l i z a t i o n  c e a se s ,  o r  by the mother con t inu ing  
t o  hold her  mouth a g a i n s t  the i n f a n t ' s  mouth or  cheek during per iods  
o f  s i l e n c e .
A cons tan t  ba r rage  of  verbal  commentary by the mother may not  
be ad v i sa b l e .  Although a c e r t a i n  q u a n t i t y  o f  language s t im u la t io n  i s  
im por tan t ,  the q u a l i t y  of  such s t im u la t io n  might  be improved by o f f e r ­
ing s h o r t  b u r s t s  of  commentary, i n t e r s p e r s e d  with  s h o r t  pe r iods  o f  
s i l e n c e .
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The e f f e c t i v e n e s s  o f  the i n d iv id u a l  s t r a t e g i e s  sugges ted  above 
could be t e s t e d  s e p a r a t e l y  in  exper imenta l  s i t u a t i o n s .  I f  any of  these 
techn iques  do in c re a s e  i n f a n t  v o c a l i z a t i o n  r a t e s  during m o the r - in fan t  
i n t e r a c t i o n s ,  then a vocal  s t im u la t io n  program should be des igned  in­
co rp o ra t in g  these  te chn iques .  The im p l ic a t io n s  of  such a program f o r  
subsequent  language a c q u i s i t i o n  could be a ssessed  fo l low ing  a s u i t a b l e  
implementa t ion  pe r iod .
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P r e d i c t i o n :  The U t i l i t y  o f  th e  Pragmatic P e r s p e c t iv e
Development of  th e  Ges tu ra l  Complex
Bates (1977a) proposes an "expansion" model of communication 
development—a model in which l i n g u i s t i c  s t r u c t u r e s  a re  added to the 
e x i s t i n g  communicative r e p e r t o i r e ,  r a t h e r  than rep lac ing  i t .  The non­
verbal  communicative r e p e r t o i r e  which i s  expanded c o n s i s t s  l a r g e l y  of 
convent ional  s i g n a l s  which d id  no t  appear f o r  the  most p a r t  among the 
s u b je c t s  o f  t h i s  s tu dy .  N e v e r th e le s s ,  i t  îeemed f r u i t f u l  to  look a t  
the development o f  the  nonconventional  g e s tu r a l  complex in these  sub­
j e c t s  in the  hope o f  f in d in g  p a r a l l e l s  with the  convent ional  g e s tu r a l  
complex i n v e s t i g a t e d  by B ates .  Table 48 (p.  200) shows the frequency 
o f  communicative g e s tu r e s  in the f iv e  bl ind s u b je c t s  as well as of  
smi les and v o c a l i z a t i o n s  and combinations o f  these  behav iors  which in ­
cluded g e s tu r e s .  B a te s '  expansion model would rece ive  some suppor t  
from a p ro g re s s iv e  d ec rease  in  the  occurrence o f  s ingle-component  
communicative e v e n t s  and an in c re a s e  in  multi-component communicative 
events  over  t ime,  o r  a " p ro g re s s iv e  com plica t ion  of the b a s ic  com­
munica t ive f u n c t i o n , "  to  r e i t e r a t e  C la r k e ' s  phrase.  Once a g a in .  In fan t  
B s tands  o u t ,  showing a very  c l e a r  p a t t e r n  o f  in c re a s in g  complexity o f  
communicative e v e n t s .  In Phase A, 72% of  her  ge s tu re s  were unaccom­
panied by e i t h e r  smi les  o r  v o c a l i z a t i o n s ,  while  in Phase C, only 36%
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Table  48.  GESTURAL COMPLEX 
P a i r  A P a i r  B P a i r  C P a i r  D P a i r  E
rooo
Phase: A B C A B C A B C A B C A B C
G es tu re  Alone* .23 .00 .25 .72 A S .36 .29 .78 .40 .26 .45 .21 .50 1.00 .00
G es tu re  + 
Smile* .23 .00 .25 .09 .06 .18 .26 .16 .20 .51 .30 .49 .00 .00 .25
G es tu re  + 
V ocali ze* .08 .00 .00 .05 .30 .09 .21 .02 .40 .08 .05 .14 .50 .00 .50
G es tu re  + Smile + 
+ V ocali ze* .00 .00 .25 .14 .15 .36 .14 .00 .00 .15 .20 .16 .00 .00 .75
Tota l  G es tu res** .02 .00 .01 .07 .09 .03 .06 .18 .03 .08 .07 .15 .00 .00 .01
Tota l  Smiles** .05 .10 .10 .23 .19 .26 .15 .23 .52 .20 .20 .40 .14 .10 .11
Total
V o c a l i z a t i o n s * *  .26 .22 .41 .21 .27 .21 .18 .08 .32 .06 .09 .11 .47 .35 .36
Concurren t
V o c a l i z a t i o n s * *  .09 .14 .10 .17 .16 .16 .07 .05 .23 .03 .02 .08 .19 .19 .21
* Out o f  t o t a l  # g e s t u r e s
** Out o f  t o t a l  i n t e r v a l s
of her g e s tu r e s  were s o l i t a r y  even ts ,  and 36% were accompanied by 
both smiles  and v o c a l i z a t i o n s .  The o th e r  s u b j e c t s  showed no c l e a r  
pa t te rn  o f  g e s tu r a l  development.
Pragmatic P r e r e q u i s i t e s  f o r  Language Development in V isua l ly  Impaired 
In fan ts
Let us tu rn  now to  the development of  more general pragmatic s t r u c ­
tu res  in  the s u b jec t s  o f  t h i s  s tudy .  Table 49 ( p . 202 ) p resen ts  the 
r e s u l t s  o f  the Bates i n t e rv ie w  adm in is te red  a t  the beginning and end 
o f  t h i s  p r o j e c t .  Since on ly  In fan t  B a t t a i n e d  the lo c u t io n a ry  s t a g e ,  
and s ince  she was a l s o  so f a r  advanced in a l l  areas  of  development, i t  
i s  not  p o s s i b l e  to  draw f i rm  conclus ions  regard ing  the genera l  a p p l i ­
c a b i l i t y  of  pragmatic theory  to  these s u b j e c t s .  However, some t e n t a t i v e  
im p l ic a t ions  o f  the da ta  a r e  d iscussed  below.
All the s u b jec t s  d isp layed  some r e p e r t o i r e  of  nonconventional ,  
ex p re s s iv e  g e s tu r e s .  All s u b j e c t s  a l s o  became more adept  a t  ob ta in ing  
ob jec ts  f o r  themselves and a t t r a c t i n g  a t t e n t i o n  to  themselves over the  
course o f  the  study .  All o f  them engaged in some vocal i m i t a t i o n ,  and 
a l l  developed some s o r t  of  r e c e p t iv e  vocabulary .  But I n f a n t  B alone 
began to  use words spontaneous ly  and communicatively,  and In fan t  B 
alone used any convent ional  g e s tu r e s .  Bates suggests  t h a t  the compo­
nents  o f  the g es tu ra l  complex (Giving,  Showing, Communicative Poin ting  
and Rutua l ized  Requests)  a r e  a s s o c i a t e d  by a f a c t o r  invo lving (a) a 
communicative fu n c t i o n ,  (b)  the use of  conventiona l  s i g n a l s ,  and (c)
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T a b l e  4 9 .  P r e -  and P o s t -  P r o j e c t  S c o r e s  on B a t e s  C o m m u n i c a t iv e  S k i l l s  I n t e r v i e w
S u b je c t :
Oro
Aqe in  Months ( P re  and P o s t ) : 10 16 14 21 16 22 29 36 32 37
ESTURAL'COMMUN ICATIOM"'
P o in t s 7
Shows
Gives X
Expresses  D e s i r e :
Cr ies/Whines X X X X X X
A g i t a t e s X X X X
Reaches X X X X X X X X X
S pec ia l  Sound X X X X X X X
Word X ?
Moves t o  O bjec t X X X X
Expresses  D i s l i k e :
C r i e s / F u s s e s X X X X X X X X X X
A g i t a t e s X X X
Spec ia l  Sound X X X X X
Pushes Away X X X X X X
A ver ts  Head X X X X X X X
Shakes Head X ?
Word X
Shows Off X X ?
Laughs w i th  O thers X X X X X X X X
Repea ts  Behavior  f o r  Laughter X X X
* # Nonconventional  G es tu res
in Films 9 24 13 18 4 47 5 44 5 14
# Conventional  G es tu res 0 0 2 12 0 0 0 0 0 0
* P r e - s c o r e  = # d i f f e r e n t  g e s t u r e s  produced in f o u r f i lm s from 1s t  o b s e r v a t i o n : Post-•score in c lu d e s
a i l  new g e s t u r e s  produced in subsequen t  f i l m s ,
Table  49 ,  con t inued  
B C
10 16 14 21 16 22 29 36 32 37
PLAY/IMITATION
Likes Music X X X X X X X X
Dances to  Music X
S inns t o  Music X X
Combinato r ia l  P lay ? ? X
Pre tends
I m i t a t e s  V o c a l i z a t i o n ? X X X X X X X X
I m i t a t e s  G es tu res X X ? X
Im i t a t e s  A c t i v i t i e s X X ? X
.# Games Played 0 0 5 10 2 5 3 5 5 8
LANGUAGE
Unders tands  "no" X X X X X X
Responds to  "where i s " X X X X
Responds to  "qo f in d " X ?
Exci tement Response to
P l e a s a n t  Words X X X X X X X X
N ega t ive  Response to
U np leasan t  Words X X
Touches Named Item X X
# Words Comprehended 0 3 10 60 5 9 4 6 8 ?
# Words S pontaneous ly




some e x t e rn a l  r e f e r e n c e .  I n f a n t  B ' s  b ehav io r  f i t s  t h i s  notion n ic e ly .
The appearance o f  her  convent ional  g e s t u r e s  was a s s o c ia t e d  with an 
i n c r e a s i n g l y  s o p h i s t i c a t e d  r e c e p t i v e  vocabu la ry .  Her conventional  
g e s t u r e s  appeared  as t r i c k s ,  in response  to corranands by a d u l t s ,  and 
the y  d id  no t  inc lude  showing, p o in t in g  o r  g iv i n g .  Thus, the c l o s e s t  
behav io rs  to convent ional  i l  l o c u t i o n a r y  ones d id  no t  appear u n t i l  
l o c u t io n a r y  behav io r  a l so  appeared .  This  developmental  sequence might 
be exp la ined  by a delay  in  the  concep t  o f  an ex te rn a l  r e f e r e n t .  Not 
u n t i l  a d i s t a l  r e f e r e n t  may be i n d i c a t e d  would in d i c a t i n g  ges tu res  be 
expec ted  to appear .  I t  is q u i t e  l i k e l y  t h a t  the  func t ion  of d i s t a l  
r e f e r e n c e  may f i r s t  be accomplished through verbal  behavior by the 
b l i n d  c h i l d .  I t  i s  noteworthy t h a t  I n f a n t  B' s  e a r l y  conventional g e s ­
t u r e s  involved touching her own body p a r t s ,  while as her  l i n g u i s t i c  
s k i l l s  i n c r e a s e d ,  she became a b l e  to  g e s t u r a l l y  i n d i c a t e  (through touch) 
th e  same body p a r t s  on o the r  peop le .  The o t h e r  fou r  i n f a n t s  a l l  seemed 
t o  acq u i re  th e  communicative f u n c t i o n ,  and some conventional  g e s tu r e s  
were emrging in In f a n t s  C, D and E- -bu t  none of  them demonstrated a 
c l e a r  concept  o f  ex te rna l  r e f e r e n c e .
To unders tand  why the t r a d i t i o n a l  p ragmatic  g e s tu ra l  performa­
t i v e s  did n o t  appear  in the se  s u b j e c t s ,  one need only examine the be­
h a v i o r a l  d e s c r i p t i o n s  of  the  s t a g e s  o f  pe r fo rm a t ive  a c q u i s i t i o n  
o f f e r e d  by Snyder (1978) which were l i s t e d  in Table 1 (p.  H  ) .  The 
im pera t ive  d e s c r i p t i o n s  a l l  i n c lu d e  look ing ,  p o in t in g ,  o r  extending the 
arm towards an o b j e c t  or a d u l t ,  excep t  a t  th e  h ig h e s t  s tage  ( l o c u t i o n a r y ) .
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when a l i n g u i s t i c  symbol i s  used. The b l ind  c h i ld  does no t  look or  
p o in t .  He o r  she may ex tend  an arm toward an objec t  in r e a c h in g ,  but  
a reach i s  only l i k e l y  i f  the o b je c t  i s  known to  be w i th i n  reach.
Using Snyder ' s  d e f i n i t i o n s ,  i t  i s  u n l i k e ly  t h a t  a b l ind  ch i ld  would 
produce a g e s tu r a l  im pera t ive  ( the  use of  an adu l t  t o  o b t a i n  an o b j e c t ) ,  
The b l ind  ch i ld  may develop  the means to  ob ta in  objects  independently  
before  he /she  develops  the  a b i l i t y  t o  e n l i s t  help in o b t a in in g  an 
o b j e c t .  Trying to  c o o rd in a te  an unseen a d u l t  with an unseen o b j e c t ,  
both o f  which may be beyond reach,  w ithou t  t r u l y  r e f e r e n t i a l  behav ior 
would be exceed ing ly  d i f f i c u l t .
In terms o f  d e c l a r a t i v e  performatives  (ob ta in ing  a d u l t  a t t e n t i o n  
through the  use of  o b j e c t s ) ,  the e a r l y  a t t e n t i o n - g e t t i n g  dev ices  
(showing o f f ,  d i r e c t  manipula t ion  of  an o b je c t )  may e x i s t  in the b l ind  
c h i l d ,  bu t  they  a r e  more l i k e l y  designed to  a t t r a c t  a t t e n t i o n  to  the
s e l f  than to  an o b j e c t .  Here aga in ,  the in te rmedia te  s t a g e s  of  de­
c l a r a t i v e  behavior  inc lude  look ing,  p o in t in g ,  and o t h e r  v i s u a l l y  
guided behaviors  cannot  be reasonab ly  expected in a b l in d  c h i l d .  I t  
i s  these  v i s u a l l y  guided behaviors  which enable the d u a l - o r i e n t a t i o n  
in the  s ig h te d  c h i ld  t h a t  al lows the coord ina tion  o f  person  and o b je c t  
r e l a t i o n s h i p s .  Only when the s i g h t l e s s  c h i ld  begins t o  use words w i l l  
i t  become c l e a r  t h a t  the  i n t e n t  o f  a behav iora l  d i s p la y  i s  t o  d i r e c t
a t t e n t i o n  to  an e x t e r n a l  o b je c t  r a t h e r  than to  the s e l f .
Even the more g loba l  behaviors  of  g iv ing  and showing,  which nor­
mally form the b a s i s  o f  e a r l y  games and tu rn - t a k in g  r i t u a l s ,  a r e  of
205
l i t t l e  r e le v an ce  w i th  these  s u b j e c t s .  Showing, of course ,  r e q u i r e s  
v i s u a l  moni to ring  as  wt11 as the  a b i l i t y  to  comprehend ano ther  p e r s o n ' s  
v i s u a l  a t t e n t i o n .  Giving i s  a behav ior  t h a t  can ev e n tu a l ly  be expec ted 
in  the b l i n d  c h i l d ,  but  i t  t oo  r e q u i r e s  d u a l - o r i e n t a t i o n ,  not  to men­
t i o n  o b j e c t  permanence, person permanence, and the a b i l i t y  to d i s t i n ­
guish  between the s e l f  and o t h e r s .  In s h o r t ,  most of the  g e s tu r a l  
responses which form the b a s i s  o f  what Bates c a l l s  i l l o c u t i o n a r y  be ­
hav io r  a re  absen t  i n  the b l in d  c h i l d .  The b l in d  ch i ld  can be expected 
t o  i n d i c a t e  a r e f e r e n t  only through touch o r  vocal behav ior.  I f  an 
o b j e c t  i s  c l o s e  enough to  be touched,  then th e r e  i s  no need to  e n l i s t  
a d u l t  help in o b ta in in g  i t .  I f  i t  i s  not  w i th in  reach ,  then the c h i ld  
must r e f e r  to  i t  a t  l e a s t  on the leve l  of  spec ia l  sounds or  p ro to ­
words. J u s t  as  th e  b l ind  c h i l d  may go d i r e c t l y  from s i t t i n g  to w alk ing ,  
unable to exp lo re  the  d i s t a l  environment a t  a l l  un t i l  p o s t u r a l l y  mature 
enough to  walk,  so he /she seems to make a tremendous leap  in communi­
c a t i v e  development in terms o f  the pragmatic model, sk ipp ing  from per -  
l o c u t io n a r y  t o  lo c u t io n a ry  beh av io r ,  w ithou t  ever  d i sp lay ing  the p r o to ­
im p era t iv e s  and p r o t o - d e c l a r a t i v e s  c h a ra c t e r i z in g  the i l l o c u t i o n a r y  
s t a g e .  Given the  im p ro b ab i l i ty  t h a t  a b l in d  c h i ld  w i l l  acqui re  con­
ven t iona l  r e f e r e n t i a l  g e s tu r e s  p r i o r  to  speech ,  i t  i s  q u es t ionab le  
whether a program designed to  in c re as e  an i n f a n t ' s  na tu ra l  r e p e r t o i r e  
o f  e x p re s s iv e  g e s tu r e s  would be t e r r i b l y  f r u i t f u l .  I t  would be i n t e r ­
e s t i n g  to  i n v e s t i g a t e  whether the convent ional  in d i c a t i n g  g es tu re s  
could be t r a i n e d  i m i t a t i v e l y  in a b l ind  c h i l d ,  but i t  i s  doubtfu l  t h a t
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the  communicative i n t e n t  a s s o c ia ted  with the se  g e s tu r e s  could be t r a i n e d .
Cognit ive  S t r u c t u r e s  and Pragmatic Theory
Bates (1977a) d e s c r ib e s  the r e l a t i o n s h i p  between co g n i t iv e  and 
communicative s t r u c t u r e s  v ia  a " local  homology" o r  s k i l l - s p e c i f i c  model, 
with  the var ious  communicative and c o g n i t iv e  measures r e l a t e d  by p a r t i ­
c u l a r  subse ts  o f  schemes. According to  t h i s  model ,  r e l a t e d  cogn i t ive  
and communicative behav iors  would appear a t  roughly  the same t ime,  but  
no p a r t i c u l a r  o rd e r  would be imposed upon t h e i r  emergence. Greenwald 
and Leonard (1979) examined the u t i l i t y  o f  Ba tes '  p e r s p e c t iv e  in Downs 
syndrome ch i ld ren  and found t h a t  t h e i r  pe r fo rm a t ive  behavior was 
s t r o n g ly  a s s o c ia t e d  with  sensorimotor  s t a g e ,  e s p e c i a l l y  with younger 
s u b j e c t s .  No adequa te  assessment o f  c o g n i t i v e  development in  b l ind  
i n f a n t s  e x i s t s ,  so i t  was not  poss ib le  to c h a r a c t e r i z e  the s u b je c t s  
o f  the  c u r r e n t  s tudy  accord ing  to P iage t ian  s t a g e s .  I t  does seem, how­
e v e r ,  t h a t  c o g n i t iv e  schemes would be e s p e c i a l l y  c r i t i c a l  to  language 
development in  the  b l in d  c h i l d .
I f  g e s tu r e s  a r e  dependent  upon a concept  o f  ex te rna l  r e f e r e n c e ,  
then the b l in d  c h i l d  would be a t  a severe d isad v an tag e .  The sigh ted  
c h i l d  may through casual  obse rva t ion  absorb the concepts  of  agen t ,  
a c t i o n ,  o b je c t  and the r e l a t i o n s h i p s  between them. The s i g h t l e s s  i n f a n t ,  
however, probably  depends upon more a c t i v e  e x p l o ra to r y  exper iences ,  
r e q u i r in g  a high  degree  of  locomotor a b i l i t y ,  t o  acqu i re  these  r e l a t i o n ­
s h ip s  c r i t i c a l  to d u a l - o r i e n t a t i o n  and the e s t a b l i s h m e n t  of  j o i n t .
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ex te rna l  r e f e r e n c e .  No doubt,  I n fan t  B 's  advanced locomotor a b i l i t i e s  
were c r i t i c a l  to  her  advanced co g n i t iv e  development.
The p l a y  measures i n v e s t i g a t e d  by B a te s - - c o m b in a to r i a l  and sym­
bo l i c  p l a y - - d i d  no t  serve the  p r e d ic t iv e  va lue  t h a t  they  did f o r  her  
s ighted  i n f a n t s ,  where they were highly c o r r e l a t e d  with  the g e s tu r a l  
complex. Both types o f  p lay were no tab le  f o r  t h e i r  absence among the  
f iv e  i n f a n t s .  This i s  most s u r p r i s in g  in the  case of  I n f a n t  B. The 
lack of  com bina to r ia l  p la y ,  however, may r e f l e c t  the  lack  o f  importance 
at tached  t o  o b j e c t  r e l a t i o n  t r a i n i n g  in the  home and may be an e x p e r i ­
e n t i a l  r a t h e r  than a c o g n i t i v e  d e f i c i t .  The de lay  in symbolic play 
would be expec ted ,  given the s e l f / o t h e r  confus ion  t y p i c a l l y  manifes ted  
in  the pronoun useage of v i s u a l l y  impaired c h i l d r e n .
The development o f  I n f a n t  B in severa l  a r e a s  s im ul taneous ly ,  and 
the lack o f  development in  the  o the r  i n f a n t s  a c ro s s  a re a s  would be 
compatible with  a the o ry  s t r e s s i n g  the i n t e r r e l a t i o n s h i p  of  locomotor,  
cogn i t ive  and communicative behav iors .  The d a t a  do n o t ,  however, 
permit  a cho ice  between P i a g e t i a n  (o r  s tag e -d e p en d en t )  and neo -P iage t ian  
models of  development.
Summary
The pragmatic model of  language development s imply does no t  f i t  
these da ta  com fo r tab ly .  C e r ta in  elements o f  convent ional  preverbal  or  
p ro to - c o n v e r sa t io n a l  behavior  were e x h i b i t e d  by the  i n f a n t s ,  but  many 
o the rs  were no t .  Fur thermore ,  a number of c o g n i t i v e  c o n s t r u c t s  or  
schemes cons ide red  t o  be s t r o n g ly  r e l a t e d  t o  language a c q u i s i t i o n  by
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Bates were a b s e n t .  S t i l l ,  the i n f a n t s  managed to  communicate enough 
to  e x e r t  a g r e a t  deal  of  con t ro l  over t h e i r  mothers .  No doubt,  these  
i n f a n t s  had a l l  e x h i b i t e d  t r u l y  p e r lo c u t io n a r y  ( p r e - i n t e n t i o n a l , 
e x p re s s iv e )  behavior  a t  younger ages ,  p r i o r  to  the  s t a r t  of  t h i s  p ro ­
j e c t .  Subsequently ,  however, they seemed to  move through a s tage  of  
i d i o s y n c r a t i c ,  but h igh ly  i n t e n t i o n a l  e x p re s s iv e  behav io r  to a s tag e  
o f  f i l l i n g  t h e i r  own needs r a t h e r  than t r y i n g  to  communicate them.
This s tage  of  doing f o r  o n e s e l f  had been superceded by voca l -verba l  
r e f e r e n t i a l  behav ior  only  in I n f a n t  B. In s h o r t ,  the severe dev ia t io n s  
o f  these  v i s u a l l y  impaired s u b je c t s  from the  pragmatic  model of  language 
development sugges t  t h a t  the model i s  h ig h l y  s p e c i f i c  to  a normal popu­
l a t i o n ,  a t  l e a s t  as  i t  i s  t r a d i t i o n a l l y  o p e r a t i o n a l i z e d .
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EPILOGUE
The CSC personnel  were con tac ted  s ix  months a f t e r  the l a s t  obse r ­
va t ions  of  th e  s u b je c t s  and were asked to  update the accomplishments 
o f  th e se  i n f a n t s .  In f a n t  B i s  c u r r e n t l y  i n i t i a t i n g  three-word combi­
n a t i o n s ,  walks independen t ly ,  and can choose a named item from a th re e -  
choice a r r a y .  Her d e f i c i t s  l i e  in feed ing  s k i l l s  and motor plann ing.  
None o f  the o th e r  i n f a n t s  i s  y e t  us ing words spon taneous ly .  In f a n t  A 
con t inues  to  improve pos tu ra l  and e x p l o ra to r y  s k i l l s .  She reaches  in 
any d i r e c t i o n  to  a sound cue,  comprehends seve ra l  words, and w i l l  
g e s t u r a l l y  i n d i c a t e  (by p a t t in g )  her  d e s i r e  f o r  an a c t i v i t y  to  continue .  
In fan t  C had s t a r t e d  to  c ru i s e  around her environment,  but  because o f  
re c e n t  h o s p i t a l i z a t i o n s  has not  made dramatic  improvements in the l a s t  
s ix  months. In f a n t  D, whose pa ren t s  f e l t  t h a t  her a b i l i t i e s  were r e ­
g r e s s in g ,  has been placed in a r e s i d e n t i a l  c a re  f a c i l i t y ,  where she 
r e p o r t e d ly  i n t e r a c t s  eag e r ly  with a t t e n d a n t s  and responds well  to 
the rapy  c l a s s e s .  I n f a n t  E 's  v i s io n  con t inues  to  improve, bu t  he has 
made l i t t l e  p rogress  and s t i l l  does no t  walk. He has not  been followed 
by the CSC s ince  t h i s  p r o j e c t  t e rm ina ted ,  due to lack of  p a ren t  fo l low- 
through o f  home programs. He i s  r e p o r te d  to  have used two words spon­
taneously  a s  a r e q u e s t ,  bu t  not  c o n s i s t e n t l y .
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As t ime p ro g re s s e s ,  a d d i t io n a l  handicaps may be revea led  in th e se  
i n f a n t s  which would exp la in  t h e i r  p a i n f u l l y  slow development. A l t e r ­
n a t i v e l y ,  the  c o n s id e ra b le  delay in the d iagnos i s  of  v i sua l  impairment 
and the  subsequent  de lay  in the o n s e t  o f  t h e ra p e u t i c  i n t e r v e n t i o n  may 
c o n s t i t u t e  the  c r i t i c a l  d i s p a r i t i e s  between In f a n t  B and the  o the r  
i n f a n t s .  For approximate ly  s ix  months,  the  o th e r  in fan t s  were no t  known 
t o  be w i thou t  s i g h t  and presumably were t r e a t e d  as normal i n f a n t s .  The 
in a p p ro p r i a t e  i n t e r a c t i o n  p a t t e r n s  f o s t e r e d  by t h i s  assumption must 
have opera ted  to  produce f r u s t r a t i o n  in the  paren ts  and confus ion  in  
the i n f a n t s .  I f  the foundations  of  s o c i a l - i n t e r a c t i v e  behav ior  a re  
normally e s t a b l i s h e d  in the f i r s t  few months of  l i f e ,  then the f a i l u r e  
to  e s t a b l i s h  mutual ly  s a t i s f y i n g  communicative i n t e r a c t i o n s  during 
th e se  c r i t i c a l  f i r s t  months would be d i f f i c u l t  to  remediate.  The t ime 
r e q u i re d  to  undo i n e f f e c t i v e  i n t e r a c t i o n  p a t t e r n s  and to  fo rg e  new, 
e f f e c t i v e  ones may f a r  exceed the time i t  took to  e s t a b l i s h  f a u l t y  
p a t t e r n s  through the implementat ion o f  in a p p ro p r i a t e  s t r a t e g i e s .
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Appendix A
Glossary  o f  I n f a n t  and Maternal Behaviors f o r  Film Analys is :  
Communication in V isua l ly  Impaired In fan ts
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GLOSSARY OF INFANT AND MATERNAL BEHAVIORS FOR FILM ANALYSIS: 
COMMUNICATION IN VISUALLY IMPAIRED INFANTS
1) Where more than one behavior occurs in  the  same in t e r v a l  w ith in  
one ca tegory ,  snore the  behavior  which appears  h ig h e s t  on the page.
The subca tego r ie s  are ranked so t h a t  from t h e  top  to  t h e  bottom o f  a 
ca tegory ,  behav iors  should go from most communicative and most involved 
with persons and th ings  o t h e r  than th e  s e l f  to  l e a s t  communicative and 
l e a s t  involved .  However, i f  a behav ior  occurs  t h a t  seems ext remely 
im por tan t ,  but  i t  i s  out ranked by a co -o cc u r r in g  behavior in the  c a t e ­
gory,  then score  both behav io rs ,  sco r ing  th e  f i r s t  w ith  a 1_ and the 
second with a 2. This way the  in fo rm at ion  can be e i t h e r  used o r  ignored 
l a t e r  as  we see f i t .  One example i s  the " r e l e a s e "  subca tegor ie s  which 
a r e  probably very impor tan t  in  an i n t e r a c t i o n ,  bu t  which w i l l  probably 
be immediately preceded in  an i n t e r v a l  by "manipulate"  or  "hold,"  
which have h ighe r  p r i o r i t i e s  o v e r a l l .  The o t h e r  very  impor tant  sub­
ca tegory  i s  " reach ,"  which w i l l  probably  be fol lowed by "hold" or  
"manipulate" w ith in  the  same i n t e r v a l .  I f  e i t h e r  "r e l e a s e "  or  "r e a c h " 
behaviors  occur,  be su re  to  score  them in  a d d i t i o n  to  any higher p r i o r i t y  
behavior t h a t  might co-occur.
2) Remember: when c o n f l i c t s  occur ,  we a r e  i n t e r e s t e d  in behaviors 
t h a t  may be communicative, and we a r e  more i n t e r e s t e d  in the i n f a n t ' s  
behav ior than in the m o the r ' s .
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3) Whenever you see immediate im i t a t i o n  by e i t h e r  mother or  i n f a n t  
o f  a v o c a l i z a t i o n ,  put  an a s t e r i s k  by the  scored  behavior  f o r  the p a r tn e r  
who performed the  im i ta t io n  ( not the  one who was i m i t a t e d ) .
4) When y o u ' r e  r e a l l y  stumped by a behav io r ,  pu t  i t  under "o ther"  
o r  "none." I f  something very new o r  i n t e r e s t i n g  o r  confus ing  appears 
which we might want to  adapt  our a n a l y s i s  to  accommodate, be sure to  
desc r ibe  i t  in  d e t a i l ,  along with i t s  l o c a t io n  on th e  f i l m ,  on the 
Comment s h e e t ,  so t h a t  we can d i scuss  i t  l a t e r .
5) The ac tua l  da ta  shee t  was designed f o r  an e a r l i e r  vers ion  o f  
t h i s  code. T he re fo re ,  you w i l l  f in d  some codes here which need to  be 
w r i t t e n  onto the  da ta  s h e e t ,  s ince  th e r e  i s  no space f o r  them. In 
a d d i t i o n ,  th e  p r i o r i t y  of  codes in  t h i s  g lo s s a ry  takes  precedence over  
the  order  o f  codes as they a re  l i s t e d  on the da ta  s h e e t .  Codes here 
a re  l i s t e d  in o rd e r  from h ighes t  to  lowest  p r i o r i t y .
In f a n t
Aud/NV (Auditory/Nonvocal)
This ca tegory  should i n d i c a t e  whether the  i n f a n t  causes  a sound to 
be made t h a t  i s  no t  vocal (no t  made by the  v o ic e ) .  This  would inc lude  
sounds made by moving toys (whether they  seem d e l i b e r a t e  o r  n o t ) ,  banging 
hands o r  toys  on th e  f l o o r ,  c lapping hands,  e t c .  While many of the 
sounds won' t  be d e l i b e r a t e ,  they may s t i l l  s e rve  to  a t t r a c t  mother ' s  
a t t e n t i o n .
Nonvocal sound ( 1 ) : Score i f  a sound as de sc r ibe d  above i s  made 
by the  i n f a n t .  I f  mother i s  r e s p o n s ib le  fo r  making the  i n f a n t  make a
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noise  with a toy  ( f o r  i n s t a n c e  i f  mother f o r c e s  i n f a n t  to  hold a toy 
and fo rce s  i n f a n t  to  r a t t l e  t o y ) ,  then mother should be c r e d i t e d  f o r  
the  nonvocal sound in  Aud/NV under Mother behav io r .
None ( 0 ) : Score i f  no such sound i s  caused o r  made by the
i n f a n t .
Aud/Voc. (Auditory /Vocal)
This ca tego ry  should r e f l e c t  whether o r  no t  th e  i n f a n t  makes a 
no ise  us ing  her  v o i c e . T h is  would inc lude  lau g h in g ,  babbl ing ,  t a l k i n g ,  
e t c .
L i n g u i s t i c  ( 2 ) : Score i f  a r eco g n izab le  Engl ish word i s  pro­
duced. I t  does no t  have to  be p e r f e c t l y  produced; i t  may be an at tempted  
i m i t a t i o n .  L i s t  words produced in  Appendix I .
N on l ingu iS t ic  ( 1 ) : Score i f  a vocal sound i s  made t h a t  i s n ' t  a
word ( b u rb l in g ,  cooing,  c ry in g ,  coughing,  babb l ing ,  e t c . ) .
None ( 0 ) : Score i f  no vocal sound i s  made.
Head
Here we a r e  only i n t e r e s t e d  in  two a s p e c t s :  d i s t i n c t  g e s tu re s  and
v is u a l  o r i e n t a t i o n  ( f o r  t h e  two p a r t i a l l y  s i g h t e d  i n f a n t s  on ly ) .  There 
may be many o t h e r  types  o f  head movements.
Ges tu re ( 4 ) : Score i f  i n f a n t  seems t o  nod or  shake head d e l i ­
b e r a t e l y  (no t  j u s t  because the  r e s t  o f  the  body i s  moving) or  i f  some 
o t h e r  g e s t u r e - l i k e  motion appears.  Be sure  t o  l i s t  th e se  g e s tu re s  in  
Appendix I .
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O r ie n t  (2 & 3 ) : This  subcategory  covers v i sua l  o r i e n t a t i o n  f o r  
D an ie l le  and Clinton (who a r e  a b le  t o  o r i e n t  v i s u a l l y ) .  Score VA (code 
= 3) f o r  a p p ro p r ia te  v i s u a l  o r i e n t a t i o n  ( o r i e n t i n g  to  the o b j e c t  o r  
person t h a t  i s  the  focus  o f  t h e  c u r r e n t  i n t e r a c t i o n ) .  Write VI (code =
2) f o r  i n a p p ro p r i a t e  v i sua l  o r i e n t a t i o n  ( o r i e n t in g  toward something t h a t  
i s  n o t  foca l  to the  i n t e r a c t i o n ) .  VA has h igher  p r i o r i t y  than VI. Unless 
t h e r e  i s  a head g e s t u r e ,  t h e s e  two in f a n t s  w i l l  always rece ive  a score  
o f  2 or  3.
O ther  ( 0 ) : Score f o r  a l l  o t h e r  head a c t i v i t i e s ,  whether they
inc lude  movement o r  n o t .  This  ca tegory  w i l l  only be used with the  t o t a l l y  
b l i n d  i n f a n t s .
Face
Here w e ' re  i n t e r e s t e d  on ly  in the  presence or  absence o f  very  obvious 
f a c i a l  ex p re s s io n s .
P o s i t i v e  ( 2 ) : Score i f  i n f a n t  smiles o r  laughs o r  makes a s i m i l a r
c l e a r l y  p o s i t i v e  f a c i a l  ex p re s s io n .
Negative ( 1 ) : Score i f  i n f a n t  frowns, g rimaces ,  c r i e s ,  o r  makes 
o t h e r  c l e a r l y  n e g a t iv e  f a c i a l  express ion .
Other ( 0 ) : Score f o r  any f a c i a l  express ion  not  e a s i l y  i d e n t i f i ­
ab le  as p o s i t i v e  o r  n eg a t iv e .
Hands
This i s  a d i f f i c u l t  bu t  c r u c i a l  ca tegory ,  s in c e  the  t a c t i l e  sense 
i s  so impor tan t  to  the  b l in d .
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Spontaneous g e s tu re  ( 1 3 ) : Score i f  you see any hand movements
t h a t  do no t  f i t  the o th e r  s u b c a te g o r ie s  and t h a t  you i n t e r p r e t  as  being 
e x p re s s iv e .  In these  c h i l d r e n ,  g e s tu re s  w i l l  probably be l i m i t e d  to  
expres s ions  o f  a f f e c t i v e  s t a t e ;  you may see such behaviors  as waving 
arms or  c lapp ing  hands when e x c i t e d ,  or  clenching f i s t s  and abduct ing  
arms when unhappy. This  w i l l  be a very s u b je c t iv e  judgment,  b u t  t r y  to  
remain a l e r t  f o r  p o s s ib le  g e s t u r e s .  Do not sco re as g e s t u r e  any manual 
behav ior occu r r ing  dur ing s t e r e o t y p i c  behavior.  Be su re  t o  l i s t  a l l  
th e se  g e s tu r e s  in Appendix I .
Explora to ry  space ( 2 ) : Score i f  i n f a n t  seems to reach ou t  and
move hands to  de te rmine i f  anyth ing  i s  out  t h e r e ,  r a t h e r  than in  an 
a t tempt  to  f i n d  a s p e c i f i c  i tem. The ambulatory c h i l d  may exp lo re  the  
surrounding a i r  space w h i le  engaged in locomotor a c t i v i t y ;  the  nonambula­
to r y  c h i l d  may fee l  t h e  s u r f a c e s  around h e r s e l f  while  she s i t s  on the  
f l o o r  o r  on a couch.
E l i c i t e d  g e s tu r e  ( 7 1 ) : Score i f  i n f a n t  produces a g e s tu r e  in 
response  to m o the r ' s  r e q u e s t  f o r  a s p e c i f i c  one. Examples would be 
touching  the nose in response  t o ,  "Where's your nose?" ,  waving in response 
t o ,  "Wave bye-bye,"  c lapp ing  hands in response  t o ,  " P a t t y - c a k e , "  e t c .
Reach f o r  mom (8) : Score i f  i n f a n t  makes a reaching  movement
t h a t  i s  c l e a r l y  d i r e c t e d  towards mother ( t h i s  may be a f a i r l y  s u b j e c t i v e  
judgment) .  Score whenever reaching  occu r s . I f  a h ighe r  p r i o r i t y  behav ior  
co -occurs ,  s co re  i t  a l s o .
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Reach fo r  toy ( 7 ) : Score as above, bu t  involv ing  toys .  Score
whenever reaching  o c c u r s . I f  a higher p r i o r i t y  behav ior  co -occu rs ,  sco re 
i t  a l s o .
Release mom (6) : Score i f  i n f a n t  has been manipulat ing or  hold­
ing mother and d e l i b e r a t e l y  re leases  her g ra sp  on mother. Score whenever 
r e l e a s in g  o c c u r s . I f  a h ig h e r  p r i o r i t y  behavior co -occu rs ,  sco re i t  a l s o .
Release toy  ( 5 ) : Score i f  i n f a n t  has been manipula t ing  o r  ho ld­
ing toy  and d e l i b e r a t e l y  r e l e a s e s  her  grasp  on i t .  Score whenever 
r e l e a s in g  o c c u r s . I f  a h ighe r  p r i o r i t y  behav ior  co -occurs ,  sco re i t  a l s o .
Explore mom ( 1 0 ) : Score if  i n f a n t  i s  touching mother,  but  more
with  the  f i n g e r t i p s  and a f l a t  palm than w i th  f i n g e r s  moving to grasp 
and manipula te .  The hand may be moving, bu t  the f i n g e r s  a re  moving only 
to  f e e l ,  no t  to  g r i p .  The hands are being used as sense o rgans ,  r a t h e r  
than as t o o l s .
Explore toy  ( 9 ) : Score i f  i n f a n t  i s  touching toy  as above.
Manipulate mom ( 1 2 ) : Score i f  i n f a n t  i s  a c t i v e l y  using hands
while touching mother.  I n f a n t  should be u s ing  a f i rm g r ip  o r  moving 
hand and f i n g e r s  whi le  touching  mother or making mother move. Score i f  
i n f a n t  i s  holding mother in o rd e r  to  support  h e r s e l f ,  f o r  in s t a n c e  in a 
s tanding  p o s i t i o n .
Manipulate toy ( 1 1 ) : Score i f  i n f a n t  i s  touching toy  and using
hands a c t i v e l y  as desc r ibed  above.
Hold mom ( 4 ) : Score i f  in fan t  is  p a s s i v e l y  holding onto  mother- -
t h i s  would be le s s  a c t i v e  than  "manipulate" o r  "explo re  mom."
226
Hold toy  ( 3 ) : Score i f  i n f a n t  i s  p a s s iv e ly  holding onto toy;
i n f a n t  may be doing something e l s e  with th e  hand while holding th e  toy ,  
as i f  the  toy w e r e n ' t  even t h e r e .
Withdraw hand from mom ( 7 3 ) : Score i f  in fa n t  withdraws hand 
a f t e r  touching mother.  This i s  s im i l a r  t o  r e l e a s e ,  except  t h a t  i n f a n t  
has no t  a c t u a l l y  grasped  mother.
Withdraw hand from toy ( 7 0 ) : Score i f  i n f a n t  withdraws hand 
a f t e r  touching toy ,  as  above.
Push away mother ( 7 4 ) : Score i f  i n f a n t  seems t o  a c t i v e l y  ward
o f f ,  push away, o r  r a i s e  arm a g a i n s t  mother while  she i s  in physical  
co n t a c t  with i n f a n t .
Touch s e l f  ( 1 ) : Score i f  i n f a n t ' s  hands manipula te  o r  explore
her  own body. The f in g e r s  should be moving a t  l e a s t  s l i g h t l y .  I f  hands 
simply f a l l  i n t o  c o n t a c t  with  i n f a n t ' s  body and simply r e s t  t h e r e ,  score 
f o r  th e  i n i t i a l  c o n t a c t ;  t h e r e a f t e r  (while hands remain in pass ive  con­
t a c t  with body),  s co re  as "other"  (see below).  Score i f  i n f a n t  sucks 
thumb.
Other (O): Score f o r  a l l  hand movements not c a t e g o r iz e d  above.
Score i f  hands r e s t  in  pass ive  con tac t  with  body (see  "touch s e l f " ) .  
Score i f  mother holds i n f a n t ' s  hands and c o n t ro l s  t h e i r  a c t i v i t y .
Body
Here we want to  note genera l  body o r i e n t a t i o n  towards the  mother to  
g e t  an idea o f  the  i n f a n t ' s  leve l  of  involvement and emotional s t a t e .
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This  ca tegory  can d e s c r ib e  e i t h e r  t h e  body p o s tu r e  o f  the  s i t t i n g  ch i ld  
o r  t h e  d i r e c t i o n  o f  movement of  a c h i l d  who i s  crawling or  walking around, 
We a r e  on ly  i n t e r e s t e d  in obvious changes in  body o r i e n t a t i o n .
Approach mom ( 2 ) : Score i f  i n f a n t  a c t i v e l y  walks ,  c r aw ls ,  or
moves toward th e  mother ,  o r  i f  the s i t t i n g  c h i l d  a c t i v e l y  leans  toward 
mother ap p a re n t ly  t o  g e t  c l o s e r  to mother ,  n o t  j u s t  t o  f ind  a toy t h a t  
might  be c lo se  to  mother.
Avoid mom ( 1 ) : Score i f  c h i l d  a c t i v e l y  withdraws from or draws
away from mother by a c t u a l l y  moving away o r  by simply leaning o r  p u l l in g  
back from mother.  Child should be e x p re s s in g  nega t ive  a f f e c t ;  do not 
s co re  i f  c h i ld  withdraws from mother in the  p rocess  o f  approaching a 
to y  o r  ano the r  person.
Other  ( 0 ) : Score f o r  a l l  o t h e r  p o s tu r e s  or  o r i e n t a t i o n s .
S t e r e o t y p i c  Behavior
Here we want to  no te  th e  p resence  o r  absence  of  s e l f - s t i m u l a t o r y  
behav io r  such as rock ing o r  of i n a p p r o p r i a t e  s t e r e o t y p i c  behavior with a 
toy  such as c o n s t a n t  banging of  a to y  on t h e  ground without  a p p ro p r ia t e  
e x p l o ra to r y  p la y .
S t e r e o t y p ic  toy ( 2 ) : Score i f  i n f a n t  engages in r e p e t i t i v e ,  
in a p p r o p r i a t e  use o f  a toy o r  any inan im ate  o b j e c t .  Score i f  i n f a n t  
engages in  s t e r e o t y p i c  body behaviors  w h i le  holding a to y ,  even i f  toy 
i s  no t  a c t i v e l y  manipula ted .
S te r e o t y p i c  body ( 1 ) : Score i f  i n f a n t  engages in r e p e i t i t i o u s
s e l f - s t i m u l a t o r y  behav ior  such as rock ing ,  e ye - rubb ing ,  hand b i t i n g ,  
e t c . ,  invo lv ing  i n f a n t ' s  own body.
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S e l f - a b u s iv e  s t e r e o ty p y  ( 7 5 ) : Score i f  i n f a n t  engages in  c l e a r l y
s e l f - a b u s i v e  behav io r ,  such as h a n d -b i t in g  o r  head-banging.
None ( 0 ) : Score i f  no s t e r e o t y p i c  behav ior  occurs .
Mother
T a c t i l e
This ca tegory  should r e f l e c t  whether the  mother touches  the  c h i l d  
with her hands o r  with  her  f a c e . Thus i t  may inc lude  mother nuzz l ing  
i n f a n t  w i th  her face  o r  k i s s in g  i n f a n t .  I t  should not  inc lude  touching 
by o th e r  p a r t s  o f  the  m other ' s  body.
Touch baby /ca res s  ( 3 ) : Score f o r  a l l  i n s t a n c e s  where mother
touches i n f a n t  in a d e f i n i t e l y  t e n d e r ,  c a r e s s in g  manner. This  w i l l  no t  
inc lude  pass ive  touching o r  holding of  th e  i n f a n t ,  bu t  only more p o s i t i v e  
c a r e s s e s  such as embracing,  s t r o k i n g ,  t i c k l i n g ,  e t c .
Touch b a b y / r e s t r a i n  ( 2 ) : Score i f  mother touches  i n f a n t  in o rde r  
t o  s top  i n f a n t ' s  a c t i v i t y  o r  to p reven t  i n f a n t  from s t a r t i n g  to  do some­
th in g .  This  inc ludes  removing an o b j e c t  from the  i n f a n t ' s  g rasp .
Touch b a b y / d i r e c t  ( 1 ) : Score i f  mother touches  i n f a n t  in  o rd e r
to  d i r e c t  o r  guide i n f a n t ' s  behav ior .  This  ca tegory  w i l l  inc lude  pass ive  
touching o r  holding.  Mother may be holding i n f a n t ' s  hands to  guide  them 
through a motion,  she may rea r ran g e  i n f a n t  on f l o o r ,  o r  she may nudge 
in f a n t  with  a toy or  put  a toy  in c o n t a c t  with  the  i n f a n t  to  d i r e c t  
i n f a n t ' s  a t t e n t i o n  to  i t .  I n d i r e c t  touching with  an inanimate o b j e c t  
should be scored .
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Visual  d i r e c t i o n  ( 7 0 ) : Score i f  mother holds up an o b je c t  o r  
ho lds  out  a hand f o r  the  i n f a n t  to  s e e ,  w i thou t  touching  the i n f a n t .  
Obvious ly ,  t h i s  ca tegory  i s  only a p p l i c a b l e  t o  the  two p a r t i a l l y  s igh te d  
i n f a n t s .
Not touch i n f a n t  ( 0 ) : Score i f  n e i t h e r  hands nor face  of  mother 
a r e  i n  c o n t a c t  with i n f a n t  and i f  t h e r e  i s  no " v i su a l  d i r e c t i o n . "
Aud/Vocal (Auditory/Vocal)
This  ca tegory  should r e f l e c t  whether th e  mother makes a sound using 
h e r  v o i c e .
L i n g u i s t i c - p o s i t i v e  ( 4 ) : Score i f  mother u t t e r s  a word or  words
w i th  a p o s i t i v e  meaning t h a t  i s  r e f l e c t e d  in  a t  l e a s t  one word with an 
o b j e c t i v e l y  p o s i t i v e  meaning such as "good," " p r e t t y , "  "smar t , "  and o th e r  
such words o f  p r a i s e  o r  a f f e c t i o n .  Do not  s co re  f o r  an u t t e r a n c e  with  a 
p o s i t i v e  tone ,  but no word t h a t  can o b j e c t i v e l y  be descr ibed  as p o s i t i v e .  
Do n o t  s co re  f o r  a phrase  such a s ,  " A re n ' t  you going to  be a good g i r l  
today?"  which has a p o s i t i v e  word (good) in  i t ,  bu t  which has a tone o f  
t h r e a t  o r  reprimand to  i t .
L i n g u i s t i c - n e g a t i v e  ( 3 ) : Score i f  mother u t t e r s  a word or  words 
w i th  a n eg a t iv e  meaning t h a t  i s  r e f l e c t e d  in  a t  l e a s t  one word with an 
o b j e c t i v e l y  nega t ive  meaning such as "bad,"  " s t o p , "  "no,"  " d o n ' t , "  e t c .
Do n o t  s co re  i f  u t t e r a n c e  i s  nega t ive  in t o n e ,  but  t h e r e  i s  no word t h a t  
can be o b j e c t i v e l y  d e s c r ib e d  as n eg a t iv e .
L i n g u i s t i c - o t h e r  ( 2 ) : Score i f  mother u t t e r s  a word or  words
t h a t  cannot  be c l e a r l y  c a t e g o r iz e d  as p o s i t i v e  o r  nega t ive  in  both
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meaning and word co n ten t .  Include  such quasi-words as "uh-huh," t h a t  
c a r ry  conventional  meaning.
N onlinguiSt ic  ( 1 ) : Score i f  mother makes a vocal sound t h a t
does not  inc lude  r ecogn izab le  Engl ish  words. This  may inc lude  laughing,  
sneez ing ,  im i ta t ing  i n f a n t ' s  babb l ing ,  e t c .
None ( 0 ) : Score i f  mother makes no vocal sound o f  any s o r t .
Aud/NV (Auditory/Nonvocal)
This category  should r e f l e c t  whether or no t  mother causes a sound 
t o  be made th a t  i s  n o t  v o c a l .
Nonvocal sound ( 1 ) : Score i f  mother causes a sound to be made
t h a t  i s  n o t  made by her  own vo ice.  This  would inc lude sounds made with 
inanimate object s  and with her  own body. Score here i f  mother causes 
i n f a n t  to  make a n o is e  (by making i n f a n t  r a t t l e  a toy or  cl ap  hands,  
e t c . ) .
None (0):  Score here i f  mother does no t  cause such a sound.
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Dace o f  A n a ly s i s Date o f  Film
Page I f  I n t e r v a l  // 
( i f  a p propr ia te ) COMMENTS
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Appendix C
Average % R e l a i a b i l i t y  fo r  Each Subjec t
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AVERAGE % RELIABILITY FOR EACH SUBJECT
P a i r  A P a i r  D P a i r  C P a i r  D P a i r  E Average
INFANT BEHAVIOR CATEGORIES
Auditory Nonvocal 100 97 96 96 98 97
Auditory Vocal 93 96 97 100 92 96
Head 100 97 97 89 86 94
Face 91 95 95 95 87 93
Hands 95 90 94 93 92 93
Body 98 96 100 100 94 98
S te reo typy 100 100 99 100 95 99
MATERNAL BEHAVIOR CATEGORIES
T a c t i l e 93 95 94 96 95 95
Auditory Vocal *76 92 90 94 91 89
Auditory Nonvocal 95 98 97 98 98 97
AVERAGE 94 96 95 96 93
* This m o th e r ' s  voice was o f t e n  inaud ib le .
Note: ^ R e l i a b i l i t y  was a s s e s se d  us ing  the Following formula :
jQQ y ___________ # Agreements_________
# Agreements + # Disagreements
'  ( »
Scores above r e p r e s e n t  % r e l i a b i l i t y  acheived across  s e s s io n s  scored 




C a l l i e r -A z u s a  P r o f i l e s  f o r  Each S u b je c t
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Appendix E
Ges tures  Produced by Each S ub jec t
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I n f a n t  A
Afie in
Weeks F i l m  iS* New G e s t u r e s
48 1 Smiles ,  v o c a l i z e s ,  moves hands and arms t o  s ide
Kicks l e g s ,  vocal izes
L e f t  hand f ingers  sp lay  - hand moves up a b i t
as Mom squeezes bal l  a t  her
Whole body s t i f f e n s ,  s m i l e s ,  as  Mom squezes ba l l  a t  her  
Kicks legs  as Mom squeezes b a l l  a t  he r  
L e f t  hand splays and r i s e s  to mouth which opens wide 
Closes eyes ,  a v e r t s  head ,  smiles  as Mom squeezes 
b a l l  a t  her
48 3 Both hands splay open a t  once,  by s i d e ,  as  Mom
squeezes bal l  
L e f t  arm a t  s i d e ,  hand f lex e s  in  a i r
49 5 Right  hand,  index f i n g e r  ex tended ,  waivers  as c r i e s
Wave hand (holding toy)  cry ing 
Right  hand opens wide
1/2 c ry in g ,  b r ings  both arms up, as  i f  p r o t e s t i n g ,  r i g h t  
arm goes to head 
Holds r a t t l e ,  hand a g a i n s t  f a c e ,  f i n g e r s  waving 
Hand waivers ,  index f i n g e r  p o in t in g  
Hand i s  s t i l l ,  index f i n g e r  p o in t in g  
Holds r a t t l e ,  f i n g e r s  s p l a y ,  hand w a iv e r s ,  cry ing
55 10 L i f t s  l e f t  hand, s m i l e s ,  as  Mom t i c k l e s  he r  ?
57 11 Hand bends out away from mouth as sucks thumb ?
L e f t  hand s t i l l ,  thumb p ro t rud ing  ?
While playing with mouth,  hand f l i e s  ou t  tw ice ,  then 
back to  mouth
57 12 L i f t s  1 hand and f lap s  i t ,  waves i t
Covers and uncovers mouth with hand 
Waves hand near ch es t
59 14 Flexes hand a t  w r i s t ,  v o c a l i z i n g
61 16 Pa ts  stomach
72 19 As Mom t i c k l e s  h e r ,  r i g h t  hand reaches  toward Mom's hand,
then moves over head,  down and behind body 
As Mom t i c k l e s ,  K. laughs ,  hand goes from Mom's hand 
behind s e l f  and she tw i s t s  body in p leasu re  
As Mom t i c k l e s ,  both hands go down to  s id e s  suddenly 
Right leg k i c k s ,  v o c a l i z e s ,  and l e f t  hand goes to  mouth 
Twists  onto s i d e ,  b r ing ing  r i g h t  arm down em phat ica l ly ,  







New G e s t u r e s  ( I n f a n t  A)
Throws head and arms back,  s t a r t i n g  to  voca l ize  in 
p r o t e s t
L e f t  hand waves over head
G run ts ,  moves whole body, s m i l e s ,  f l i n g s  both 
hands back - may be e f f o r t  t o  g e t  hands away from 
Mom
246
I n f a n t  B
Age in
Weeks F i lm  § New G e s t u r e s
53 1 Claps hands
Claps hands on knees 
Moves arms in a i r  
Claps Mom's hands 
Motions with hands
Head moves emphatica l ly  while say ing "Mom"
Arms f l y  up s l i g h t l y  as v o ca l ize s
63 2 Head moves to one s id e  and back t o  c e n t e r  as b r ings  her
hands up to clao 
Head goes from s id e  to s id e  
Shakes head no
64 3 Br ings both arms up, one hand hold ing  o th e r  tu rns
head to  s id e  as laughs 
L e f t  hand comes up, fon-.ard,  seems to  swipe a t  
Mom's knee as she says "mama": may be a reach t h a t  s l ipped
64 4 Right  arm d a r t s  ou t  suddenly as laughs
65 5 Opens hand with p le a su re /e x c i t e m e n t
66 7 Plays with f inge rs
66 8 G igg le s ,  f i s t s  to mouth,, then c la sps  stomach and g iggles
Claps hands ,  moves both up and down to  "2 l i t t l e  apples"
69 10 Both arms move s t r a i g h t  up and forv/ard towards Mom as
she s tands  - bu t  she d o e s n ' t  throw s e l f  a t  Mom.
69 10 Mom moves away and c a l l s  T i s h ,  Tish reaches f o r  Mom,
then tu rns  head away, moves l e f t  arm back and s t a r t s  
t o  whimper.
Turns head to  one s id e  and back to  c e n t e r  as c r i e s  
Shakes head a l i t t l e  as  laughs
71 11 Waves and claps  hands e x c i t e d l y
L i f t s  hands to  face
71 12 Shakes head once as v o ca l ize s  one s y l l a b l e
L e f t  hand goes up and comes down, hand on b e l ly  as voca l izes  
and smiles
Pats  b e l l y  severa l  t im es ,  v o c a l i z e s ,  smiles
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Age in 
Weeks Film a New Gestures  ( I n f a n t  B)
78 15 Claps one hand with  Mom's hand 
Claps hand a g a in s t  Mom's arm
78 16 Waves to  Mom's "bye-bye"
Puts hand to  muffle her  mouth
82 18 Bats arms and l e g s ,  sm i le s ,  v o c a l i z e s ,  g igg les  
squeezes shoulders  t o g e th e r  and lays head on 
s hou lde r  as Mom laughs
93 19 Embraces aunt
93 21 Right arm waves as she v o c a l i z e s ,  smi les
Right arm shoots o u t ,  palm open,  as Mom says 
"Can you say J . J . ? " .  She seems to  th in k  th a t  
J . J .  i s  t h e re .
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I n f a n t  C
Age in
Weeks F i l m  § New G e s t u r e s
69 1 Brings arms up as Mom shakes s l in k y
69 2 Waves arms e x c i t e d l y
Waves arms while  v o c a l i z i n g  
Nods head "yes" ,  smiles
70 5 Hand waves up and down once ,  very s l i g h t l y  (as Mom
j i g g l e s  toy on he r  knee)
70 6 Draws hands c lo se  t o  body -  seems upse t
72 7 Clinches f i s t s ,  p u l l s  arms back while crying
Clinches f i s t s ,  b a t s  arms while  c ry ing
72 8 Clinches f i s t s ,  r e t r a c t s  arms,  smi l ing  d e l ig h te d ly
74 9 Nods while opening and c lo s in g  mouth s i l e n t l y
Small nods
L e f t  hand swipe to  s i d e  as smiles  
Nods while smil ing
Lef t  hand, f i n g e r s  move s l i g h t l y ,  no t  con tac t ing  any th in g ,  
arm not moving 
Head shakes as smiles
Arms go up, hands go to  head,  as s m i l e s ,  hands brush 
head, arms go down, b u t  s t a y  extended.
Claps hands,  smi les
Shakes head as l i f t s  hand to mouth
76 11 Lef t  arm r a i s e s  s l i g h t l y  as i f  to  ward o f f  Mom
76 12 Puts  hand under c h i n ,  moving her  jaw with i t
78 13 Moves hands,  d e s c r ib i n g  curve over  he r  head, then
c i r c l i n g  f i s t s  by ea r s  (she i s  alone)
Brushes h a i r  with one hand 
Brushes hands with both hands
Makes motion inwards toward her  c h e s t
Waves arms with downward t h r u s t ,  making crashing no ise
Whips one hand back and f o r t h  r a p id l y  by f ace ,  brushing
cheek.
78 14 Bats arms, c laps  hands
78 14.5 Waves arms above head smi les
Bats arms, v o c a l i z e s ,  nods head twice while voca l iz ing  
Bats arms, smi les 
Bats arms, rocks
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Ane in Film # Mew Ges tu res  ( I n f a n t  C)
Weeks
82 15 Holds arms a t  shou lde r  h e ig h t ,  wiggles them from elbow
82 16 Waves arms,  b r in g s  knuckles of  f i s t s  t o g e t h e r
Claps -  1 hand open,  1 in f i s t
S t a r t s  ou t  c l ap p in g  - then jo in s  both  hands behind head 
Nods head "yes"
Nods head "yes" as makes blowing n o i s e s  th rough l i p s  
Nods head ,  waves arms
Nods head ,  waves w i ld ly .  L i f t s  l e g s  o f f  f l o o r ,  rocks .
89 17 Nods head as does r a s p b e r r ie s
89 18 Opens and c l o s e s  hands once,  arms a bduc ted ,  v o ca l ize s
and rocks
Bats arms,  s t i c k s  tongue out  r e p e a t e d ly
Waves arms,  s t i c k s  tongue o u t ,  rocks
Rocks, v o c a l i z e s ,  nods head e m p h a t i c a l ly ,  sm i l e s .
94 20 Arms abduc ted ,  moves hands s l i g h t l y  as v o c a l i z e s  emphatica l ly
Touches knees as vocal izes  
Touches knees ,  s m i l e s ,  voca l izes  
Flexes hands ,  arms abducted,  leans  s l i g h t l y  forward 
v o c a l i z e s
V o ca l i ze s ,  s m i l e s ,  f lexes  hands,  nods head 
94 21 One arm h e ld  over  head,  waivers as v o c a l i z e s  emphat ical ly
94 22 Both hands wave a t  w r i s t
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I n f a n t  D
Age i n  ^ ^
Weeks F i l m #  New G e s t u r e s
120 1 F l a i l s  both arms up and down -  ho ld ing  s l in k y  in l e f t  hand.
Vocalizes and j e rk s  both arms back as i f  e x c i t e d .
V ocali zes ,  both arms move around and c lasps  hands 
Vocali zes ,  arms are ben t  and both hands go behind head
128 4 D i n t e r lo c k s  thumbs, hands c lasped  to ches t
129 5 Leans head back,  opens mouth wide ,  waves arms e x c i t e d l y
132 7 Right arm bats  up and down, smiles
Bats both arms
Bats arms, br ings  hands to g e th e r  (pa t ty -cak e? )
? "moves" both hands s l i g h t l y  as looks up towards c e i l i n g
134 9 With s l i n k y  in one hand,  l i f t s  o t h e r  hand h igh ,  opens and
c loses  f i s t - p o i n t s  and waves
Drops s l i n k y ,  b r ings  hands up and c la sps  them t o g e t h e r  to 
her  ches t
Clasps hands to g e th e r
134 10 One hand t r i e s  to g e t  f r e e  o f  Mom, reaches  and p o in t s  over
Mom's arm o f f  screen  Where D. gazes
Leans head back,  mouth open wide,  br ings  hands t o g e t h e r  -
almost claps
Opens hands wide,  moves f i n g e r s ,  waves -  head back,  
mouth open
Leans forv/ard,  moves legs  a b i t ,  waves arms in a i r ,  
sm i les ,  exci tement 
Head back,  mouth open ,  hands in a i r ,  open and c l o s e ,  
begin to  wave
Bring hands t o g e t h e r ,  then c la sps  them, c lose  to  c h e s t  
Clasps hands,  moving f in g e r s  
Draws both legs  up, f r e e s  arms, waves,  head back,  
mouth open Brings hands t o g e th e r  (seems to avo id  Mom) 
Waves hands,  b r ings  t o g e th e r ,  c l a sps  them - makes sound 
Mouth open, head back ,  claps  f e e t / l e g s  t o g e th e r ,  waves 
hand
Kicks legs t o g e t h e r ,  wr igg les  f i n g e r ,  mouth o p e n / s t r a i n i n g ,  
head back
Kicks l e g s ,  waves arms,  mouth open,  head back,  makes sound
138 11 Arms move, c la sps  hands over head as voca l ize s  and body
moves e x c i t e d l y  
Arms wave r e p e a t e d ly ,  v o c a l i z e s ,  moves body 
One arm s laps  f l o o r  twice
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Age in
Weeks Film # New Ges tures  ( I n f a n t  D)
139 15 Bats arms, smil ing
Bats arms once ,  then c l a sp s  hands a t  forehead 
L e f t  arm s laps  Mom's arm
139 14 Bats arms,  v o c a l i z e s ,  smiles
Bats arms,  v o ca l ize s ,  h i t s  s l i n k y ,  c l a s p s  hands to g e th e r ,  
smiles
Bats arms,  waves them, s m i l e s ,  laughs
142 15 L e f t  hand goes out to s i d e ,  away from Mom
148 18 Bats arms,  kicks le g s ,  smiles
Bats arms, kicks legs ,  s m i l e s ,  vo c a l i z e s
Puts head on arms ( ly ing  prone) s m i l e s ,  voca l ize s
155 19 Flexes back,waves arms a b i t  ( t r y i n g  to approach toy?)
155 20 Lef t  arm reaches  out toward l i g h t
V oca l izes ,  c lasps  hands
Moves body to  in d i c a te  wants to bounce
V oca l i zes ,  b r ings  hands to mouth as s t a r e s  a t  l i g h t
One hand r a i s e d  in f r o n t  o f  eyes
Bats arms, sm i les ,  f a l l s  backwards
155 21 Bats arms, s m i le s ,  bounces on legs
Bats arms,  kicks l e g s ,  s m i l e s ,  tu r n s  toward Mom
Kicks l e g s ,  moves whole body,  smiles  as grasps  Mom's hand
155 22 L i f t s  legs o f f  f lo o r  to  show t h a t  she wants to  jump
Arms wave over head (wanting Mom t o  take hands?)
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I n f a n t  E
Age in
Weeks F i lm  # New G e s t u r e s
138 2 Waves both arms, almost br ing ing  hands t o g e th e r .
Waves both arms and b r ings  legs  up and down to  bang foot 
on f l o o r
138 4 Vocalizes and bats  both arms sideways.
Brings hand t o g e th e r ,  almost a c l ap
Rea l ly  seems to be c l app ing ,  watching hands c l o s e l y
139 5 Reaches f o r  th ings  w i thou t  looking (head tu rned  away)
and without  them being sounded - from comments
139 6 T r ie s  to f r e e  s e l f  from Mom's r e s t r a i n t ,  pushing
his  hands away, reaches  ou t  of  he r  grasp  (?)
143 9 P u l l s  arm away from Mom's grasp (?)
143 10 Shakes head
Aver ts  head from Mom, pu l l s  away, t r i e s  to  f r e e  from Mom's 
grasp (?)
Clin ton f r e e s  hands from Mom, puts  hands in f r o n t  o f  s e l f  
C. a c t i v e l y  avoids Mom, grimacing,  shak ing  head.
145 11 Arm waving,  leg banging,  voca l iz ing  ?
145 12 Turns head away from Mom ab ru p t ly  as  v o ca l ize s
147 14 Moves jaw - opening and c los ing  mouth
154 17 Shakes head,  sm i le s ,  waves hands
Vocalizes a n g r i l y ,  arms he ld  s t i f f l y  o u t  to s i d e s ,  hands 
wave slowly 
Bangs head on c h a i r ,  crying
154 18 Suddenly voca l izes  and throws s e l f  back
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Appendix F
Autocontingency Curves fo r  S e le c te d  
In f a n t  and Maternal Behaviors
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Fig .  53. AUTOCONTINGENCIES: INFANT A
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Fig .  56.  AUTOCONTINGENCIES: INFANT D
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